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R.G. HALEY INTERNATIONAL SITE FINAL WORK PLAN FOR SUPPLEMENTAL INVESTIGATION  Bellingham, Washington

1.0 INTRODUCTION

This Work Plan for Supplemental Investigation (Work Plan) has been prepared on behalf of the City
of Bellingham (City) for the R.G. Haley International Site (herein referred to as the Haley Site or
Site). The Haley Site is generally located at 500 Cornwall Avenue in Bellingham, Washington and
includes portions of approximately 6 acres of upland property and adjacent aquatic lands in
Bellingham Bay (Figure 1). The Haley Site includes portions of the former Haley property, adjacent
aquatic lands, and portions of the adjacent Cornwall Avenue Landfill (Cornwall) and Whatcom
Waterway (Whatcom Waterway) sites. The full extent of contamination associated with historical
operations on the Haley property has not been fully evaluated; therefore, the boundaries of the Site
as defined by the Washington State Model Toxics Control Act Cleanup Regulation (MTCA) have not
been determined.

The Supplemental Investigation is being conducted in accordance with MTCA, Chapter 173-340 of
the Washington Administrative Code (WAC 173-340) and the Washington State Sediment
Management Standards (SMS), WAC 173-204, to meet the requirements of the First Amendment
to Agreed Order No. DE2186 (Order) issued by the Washington State Department of Ecology
(Ecology) pursuant to the authority of Chapter 70.105D.050(1) of the Revised Code of Washington
and entered into by the City.

The results of previous investigation activities have identified concentrations of diesel- and lube-oil
range petroleum hydrocarbons, semivolatile organic compounds (SVOCs) including
pentachlorophenol (PCP) and carcinogenic polycyclic aromatic hydrocarbons (cPAHs), and
dibenzo-p-dioxins and dibenzofurans (dioxins/furans), collectively referred to herein as the
constituents of potential concern (COPCs) in soil, groundwater and/or sediment at the Haley Site.
The results of these previous investigations are summarized in the draft Final Remedial
Investigation/Feasibility Study Report (GeoEngineers 2007) (draft RI/FS Report), which was
submitted to Ecology in September 2007. A Data Gaps Assessment (GeoEngineers 2011) was
completed to identify additional data and other information needed to address comments provided
by Ecology (Ecology 2010) on the draft RI/FS Report. This Work Plan presents a scope of work to
address data gaps identified in the Data Gaps Assessment report.

2.0 SITE HISTORY AND SETTING

This section presents a brief summary of the history and setting of the Haley Site. More detailed
information is available in the Upland Remedial Investigation Work Plan and draft RI/FS Report
(GeoEngineers 2004, 2007).

2.1. Site History

The Haley property and surrounding waterfront industrial properties were originally developed as
lumber mills with associated waterfront docks around 1888. Operations conducted between the
mid-1880s to the mid-1900s included sawmill, coal and wharf operations. Historical mill
operations included log rafting and burning of wood waste. Wood treatment operations were
conducted on the former Haley property between approximately 1948 and 1985. Site structures
associated with the former wood treating operations included a planning and boring building, two
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R.G. HALEY INTERNATIONAL SITE FINAL WORK PLAN FOR SUPPLEMENTAL INVESTIGATION  Bellingham, Washington

drying sheds, a kiln building, control building and shed (GeoEngineers 2007). The primary wood
treatment facilities included a retort, two aboveground storage tanks (ASTs), one underground
storage tank (UST), an oil/water separator, underground surge tank and seepage pit. The control
building housed a boiler room, laboratory, PCP storage and equipment storage. Aboveground
structures and facilities were removed from the Haley property between 1985 and 2006;
underground structures including the UST, surge tank and related facilities remain in place. The
locations of historical site features are shown on Figures 2A and 2B.

Several prior cleanup actions have been completed at the Haley Site, including the excavation of
soil from the seepage pit, installation of a containment barrier (sheet pile wall), removal of
petroleum-contaminated sediment near the shoreline bank, and installation and operation of an oil
recovery system. Details of each of the cleanup actions are presented in the draft RI/FS Report
(GeoEngineers 2007).

Cornwall, located southwest of the Haley property, was an active landfill between approximately
1953 and 1965. In addition to receiving municipal and medical wastes, pulp waste and oil from a
local wood treating company (Frank Brooks Manufacturing Company) were disposed in the landfill
(GeoEngineers 2007). Contaminants associated with the Haley and Cornwall sites are comingled
in both upland and aquatic portions of the respective sites.

2.2. Site Description and Setting

The upland portion of the Haley property is generally flat with a steep bedrock slope southeast of
the property. The upland portion of the Haley property is currently vacant and inactive. The upland
property is located at an elevation of approximately 15 feet above mean lower low water (MLLW),
relative to a City datum, with a 4 to 7 foot high shoreline bank creating the boundary between the
upland property and the aquatic lands of the Haley Site. Current features consist of a small shed
and three outfalls, one of which actively discharges stormwater from residential neighborhoods
located southeast of the Haley Site into Bellingham Bay. The outfalls include a 12-inch square
wood outfall that historically drained stormwater from the wood treatment process area, an 8-inch
diameter concrete outfall of unknown origin and use, and the 36-inch diameter city stormwater
outfall (Figure 2A).

The shoreline bank is steep and generally covered with shoreline armoring including rip and rap.
The surface sediment in the intertidal portion of the aquatic lands predominantly consists of gravel
and sand and frequently contains debris including wood, brick and glass fragments. Timber
pilings, remnant of various former structures, are located in the upper intertidal portion of the
Haley Site.

Both upland property and aquatic lands of the Haley Site are underlain by fill, including former
sawmill and construction debris wastes, and landfill wastes associated with Cornwall.

The aquatic lands of the Haley Site overlap with the Whatcom Waterway site, which includes more
than 200 acres of aquatic land and a former industrial waste treatment lagoon. Contamination of
the Whatcom Waterway is the result of operations at the former Georgia-Pacific pulp and paper
plant and consists predominantly of metals (i.e., mercury) and phenolic compounds (RETEC 2006).
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3.0 CONCEPTUAL SITE MODEL

A conceptual site model (CSM) was presented for the Haley Site in the draft RI/FS Report
(GeoEngineers 2007) and updated in the Data Gap Assessment (GeoEngineers 2011). The CSM
has been developed based on existing information and is considered dynamic and will be refined,
as needed, based on the results of the supplemental investigation. A CSM identifies potential or
suspected sources of hazardous substances, types and concentrations of hazardous substances,
potentially impacted media, and actual and potential exposure pathways and receptors. A
summary of the CSM is presented below.

3.1. Geology and Hydrogeology

Considerable information concerning geologic and hydrogeologic conditions beneath the upland
portion of the Haley Site is presented in the draft RI/FS Report. In general, the site is underlain by
fill, which in turn overlies bedrock of the Chuckanut Formation. Glaciomarine Drift (GMD),
comprised of hard silt and clay, is locally present between the Chuckanut and overlying fill.

The fill was historically placed along the Bellingham Bay shoreline to produce the current upland
portion of the Haley property. The upland boundary of the fill approximately coincides with the
southeastern boundary of the Haley property (near the railroad tracks). The fill body thickens
toward the current shoreline where it is at least 25 feet thick. The fill extends at least into the
intertidal zone and possibly further offshore.

The nature of the fill is highly variable, and generally includes substantial horizons of wood waste
from historic waterfront mill operations, interbedded with silts and sands. The silt and sand
horizons potentially originated from hydraulic dredging activities, a common historic practice along
working waterfront settings in Puget Sound. Construction debris has been observed in the silt and
sand units.

According to the current CSM, the fill acts as a single hydrostratigraphic unit vertically bounded by
the underlying GMD and Chuckanut Formation. Additional information is required to evaluate the
hydrogeologic characteristics of the fill and the potential presence of underlying native soil above
the GMD to evaluate whether preferential contaminant transport pathways exist, as further
discussed in Section 5.1.1.

3.2. Contaminant Sources and Release Mechanisms

The potential primary sources of hazardous substances consist of chemicals or byproducts used or
produced by wood treatment processes, such as petroleum (specifically, P-9 carrier oil) and PCP.
Potential release mechanisms for primary sources in the upland portion of the Haley Site include
surface and shallow subsurface spills, process water discharge to a seepage pit, leaks and
releases from materials storage, handling and use that may have occurred from the retort,
aboveground tanks, underground tanks, process piping, and the storage of treated wood.
Additional potential sources of hazardous substances on the Haley Site include potentially
contaminated fill material on both the Haley and Cornwall sites, including landfill waste (including
pulp waste and oil) associated with Cornwall.
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The primary release mechanisms impacted environmental media at the Site, which subsequently
acted as secondary sources for contaminant migration in the upland and marine environments.
Examples include the potential migration of site contaminants from the upland to marine
environments as a result of groundwater transport or upland soil erosion. Potential contaminant
sources and migration pathways were summarized in the draft RI/FS Report. These pathways will
be reconsidered as the CSM is refined after completing the supplemental investigations described
in this work plan.

3.3. Contaminants and Media

The COPCs associated with the former wood treatment operations on the Haley Site consist of
petroleum hydrocarbons (diesel- and oil-range); SVOCs, including PCP and cPAHSs; copper; benzene,
toluene, ethylbenzene and xylenes (BTEX); and dioxins/furans. Diesel-range petroleum
hydrocarbons are a COPC because the carrier oil used in the former wood treatment operations
was P-9 oil, which is similar to number 2 diesel fuel. Concentrations of the COPCs have been
detected in soil, groundwater and/or sediment at the Haley Site. Additionally, a plume of oil as
light non-agueous phase liquid (LNAPL) is present beneath portions of the Haley Site.

Additional contaminants associated with Cornwall include the following:

m Polychlorinated biphenyls (PCBs), copper, manganese, fecal coliform and ammonia in
groundwater;

B Gasoline-range petroleum hydrocarbons, copper and zinc in soil; and

m PCBs, copper, silver, zinc, lead, and mercury in sediment.

B The key contaminants associated with Whatcom Waterway include mercury and phenolic
compounds (RETEC 2006). A detailed discussion of the nature and extent of COPCs in soil,
groundwater and sediment at the Haley Site is presented in Section 4.0.

3.4. Potential Receptors and Exposure Pathways

Potential receptors that may be exposed to contaminated media at the Haley Site include humans,
terrestrial plants and animals, and aquatic organisms. The primary exposure routes of concern
include dermal contact, ingestion and/or inhalation of contaminants in soil, sediment, surface
water and indoor air. Details of these and other exposure routes and potential receptors are
presented in the Data Gap Assessment (GeoEngineers 2011). The screening levels summarized in
Section 4.1 were developed to identify constituents that potentially pose risks based on these
potential exposure routes and receptors.

Groundwater at the Haley Site is not a current or reasonable future drinking water source due to
the proximity to marine surface water; therefore, ingestion of groundwater is not a potential
exposure pathway. A detailed presentation of potential exposure pathways and receptors was
presented in the Data Gap Assessment (GeoEngineers 2011).
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4.0 SUMMARY OF EXISTING ENVIRONMENTAL DATA

4.1. Screening Level Summary

Screening levels have been developed for soil, groundwater and sediment to assist in the
evaluation of existing data for the identification of data gaps herein and for use in the evaluation of
the data collected during the Supplemental Investigation. Screening levels were developed by
reviewing potentially applicable laws and regulations to evaluate concentrations of COPCs that are
protective of upland and aquatic exposure scenarios as a result of various contaminant transport
pathways. A summary of the screening level development process is presented in the Data Gap
Assessment report (GeoEngineers 2011).

In addition to the screening levels presented in the Data Gap Assessment report, Ecology
requested that the practical quantitation limit (PQL) be used as a screening level for total
petroleum hydrocarbons (TPH) in groundwater. The City agrees to use this screening level for the
purpose of evaluating data gaps and developing the scope of this investigation. However, this
screening level, along with other preliminary screening levels utilized at the request of Ecology (see
the Data Gap Assessment report), will be reconsidered prior to use in the Rl. An exceedance of
certain screening levels does not necessarily indicate that upland sources of contamination (as
identified by concentrations of a COPC in soil or groundwater) pose an unacceptable risk to
sediment or surface water quality, but indicates that further consideration of site-specific factors is
required. The potentially applicable regulatory criteria and the selected screening levels utilized to
develop this work plan are presented in Tables 1 through 3.

4.2. Existing Soil and Groundwater Data Evaluation

The existing soil and groundwater data for the Haley Site, as well as easily ascertainable
groundwater data for Cornwall, has been evaluated with respect to the screening levels discussed
above to identify data gaps and develop a scope of work for addressing the data gaps. The results
of the comparison of soil and groundwater data to applicable screening levels are presented below
by COPC group. A compilation of all soil and groundwater sampling locations from previous studies
within and adjacent to the Haley Site are presented in Figure 3. Figures A-1 through A-11 present a
graphic depiction of soil and groundwater analytical results from past studies relative to screening
levels; these figures are included in Appendix A.

4.2.1. Data Sources

The soil and groundwater data has been collected during various phases of work completed
between 1985 and 2007 with the majority of investigations completed during the remedial
investigation, conducted between 2004 and 2007. The draft RI/FS Report presents a detailed
summary of the previous investigations conducted at the Haley Site and Cornwall (GeoEngineers
2007). The soil and groundwater data evaluated in this Work Plan was collected during the
following investigations:

® Samples collected in 1984 and 1985 by Howard Edde, Inc at the Haley Site as documented in
the Engineers Report of Upgraded Environmental Controls at R.G. Haley International
Corporation, Inc. (Howard Edde, Inc. 1985).
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m  Samples collected in 1986 by Ecology and Environment at the Haley Site as documented in the
Site Inspection Report (Ecology and Environment 1986).

m  Samples collected between 2000 and 2002 during interim action activities by GeoEngineers,
at the Haley Site as documented in the following: Interim Cleanup Plan, Addendum No. 1,
Abbreviated Work Plan, Sediment Removal in Intertidal Zone, Addendum No. 2 and Interim
Cleanup Action Report (GeoEngineers 2000a, 2000b, 2001 and 2002).

m Samples collected by Landau Associates, Inc. on Cornwall as documented in the Ecology
Review Draft, Remedial Investigation/Feasibility Study Report (Landau 2009).

B Samples collected between 2004 and 2007 by GeoEngineers during remedial investigation
activities at the Haley Site as documented in the draft RI/FS Report (GeoEngineers 2007).

Investigation activities conducted at the Haley Site in 1985 and 1986 included collection of
groundwater samples from monitoring wells HS-MW-2 and CL-MW-1H (Figure 3). Because more
recent groundwater analytical data exists for both of these monitoring wells, the groundwater
analytical results from 1985 are not included in the evaluation of the nature and extent of COPCs
in groundwater exceeding the screening levels.

Sediment analytical results from intertidal zone explorations 1Z-MW-1 through 1Z-MW-4 are used
two different ways. The dry weight sediment data is used in this section to evaluate the nature and
extent of COPCs at concentrations exceeding the MTCA-derived soil screening levels. In addition,
the sediment analytical results are used to interpret the extent of COPCs that exceed sediment
screening levels (SMS criteria), as presented in Section 4.3. For comparison to the SMS criteria,
the sediment analytical results are organic carbon normalized, when appropriate, as discussed in
Section 4.3.

4.2.2. Petroleum Hydrocarbons

Diesel- and lube oil-range hydrocarbons are present in soil beneath the upland portion of the Haley
Site at concentrations exceeding the screening levels. The highest concentrations are typically
located near the shoreline, in the vicinity of the LNAPL plume that is contained behind the sheetpile
wall. Petroleum hydrocarbon concentrations in soil exceed the screening levels at widespread
locations throughout the upland, extending into the intertidal zone (Figures A-1 and A-2).
Petroleum hydrocarbon concentrations that exceed the screening levels generally occur in the
vadose zone and smear zone near the groundwater table. Vertical profile sampling conducted for
the RI indicated that concentrations of petroleum hydrocarbons in soil generally decrease rapidly
with depth within approximately 4 feet below the water table (GeoEngineers 2007), however
additional data is needed to define the vertical extent of petroleum hydrocarbons in soil. The
lateral extent of petroleum hydrocarbons in soil has been sufficiently characterized in the upland,
except in the southeastern portion of the Haley property, and to the southwest, onto Cornwall.

Dissolved-phase diesel- and lube oil-range hydrocarbons are also present in groundwater (Figure
A-3) at the Haley Site, and generally correlate with concentrations of petroleum hydrocarbons in
soil. The highest concentrations of petroleum hydrocarbons have been detected in groundwater
samples collected from monitoring wells TL-MW-10 and 1Z-MW-3 located near the shoreline,
HS-MW-4 and HS-MW-13 located in the interior upland portion of the Haley property, and
CL-MW-1S and CL-MW-6 located on Cornwall. The lateral extent of petroleum hydrocarbons in
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groundwater have been reasonably well identified except further south on Cornwall. Additional
data is needed to evaluate the vertical extent of petroleum hydrocarbons along the shoreline.

4.2.3. Semi-volatile Organic Compounds

Excluding cPAHs and PCP, which are discussed separately (Sections 4.2.4 and 4.2.5, respectively),
the following SVOCs were detected in soil beneath the upland portion of the Haley property at
concentrations exceeding screening levels: 2-methylnaphthalene, acenaphthene, acenaphthylene,
anthracene, benzo(ghi)perylene, fluoranthene, fluorene, naphthalene, N-nitrosodiphenylamine,
phenanthrene and pyrene, all of which are known constituents in diesel, and dibenzofuran, which
is a product of combustion (EPA 2011). Soil samples collected from three locations (SB-1, SB-2
and HS-MW-2) in 1985 also contained 2,4,5-trichlorophenol or 2,4-dimethylphenol at
concentrations exceeding screening levels. These screening level exceedances in soil occurred
throughout a large portion of the upland portion of the Haley property, extending into the intertidal
zone where borings were completed to install monitoring wells (see “IZ-MW” explorations in Figure
A-4). The lateral extent of screening level exceedances has been identified to the northeast based
on analytical results from borings HS-MW-9 and HS-MW-15 (Figure A-4), however, there is limited
data for SVOCs in soil in this portion of the Site. The lateral extent of screening level exceedances
has not been defined to the southeast (toward the railroad tracks) or to the southwest (onto
Cornwall). The vertical extent of screening level exceedances for SVOCs in soil has not been
identified at any location where SVOC concentrations exceeded screening levels in shallower soil.

The same SVOCs that exceeded soil screening levels have been detected at concentrations
exceeding groundwater screening levels in all of the monitoring wells located on the Haley Site with
the exception of the intertidal zone (“1Z-MW”) wells, and upland monitoring wells HS-MW-8,
HS-MW-9, HS-MW-15 and HS-MW-16 (Figure A-5). Relatively higher concentrations of SVOCs were
detected in groundwater samples collected from monitoring wells CL-MW-6 and TL-MW-10.
Monitoring well CL-MW-6 is located on Cornwall adjacent to the railroad tracks, and TL-MW-10 is
located in a former wood storage area where NAPL has been observed.

The lateral extent of SVOCs in groundwater beneath the upland portion of the Haley property
appears reasonably well defined to the northeast, but not to the southeast or southwest (Figure
A-5). Analytical results from monitoring wells located on Cornwall indicate that SVOCs are present
in groundwater at concentrations exceeding the screening levels. Some of these wells (e.g.
AF-MWO02 and CL-MW-1), are located several hundred feet cross-gradient from the Haley property
in areas unlikely impacted by historical wood treatment operations. However, additional data is
needed to evaluate the extent and potential sources of SVOCs in this area.

4.2.4. Carcinogenic Polycyclic Aromatic Hydrocarbons

Individual cPAH compounds, including benzo(a)pyrene, benzo(a)anthracene, benzofluoranthenes,
chrysene and indeno(1,2,3-cd)pyrene, have been detected at concentrations exceeding soil
screening levels beneath the Haley Site at depths ranging from 1 to 19 feet bgs (Figure A-6). These
screening level exceedances occurred throughout a large portion of the Haley upland, extending
into the intertidal zone (see “IZ-MW” explorations in Figure A-6). The highest concentrations of
individual cPAH compounds were generally detected in soil at depths greater than 5 feet bgs in the
upland, and shallower than 5 feet in the intertidal zone. This area (and depth) of elevated cPAH
concentrations appears to generally correspond to the NAPL smear zone as identified in the draft
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RI/FS Report (GeoEngineers 2007). Elevated cPAH concentrations likely span a broader vertical
profile than the current data suggests because past samples were collected with a bias toward the
groundwater table and associated smear zone.

The lateral extent of screening level exceedances for cPAHs in soil appears to be bound to the
northeast by analytical results from borings HS-MW-9 and HS-MW-15 (Figure A-6); however, there is
limited data for SVOCs in this area. Screening level exceedances for cPAHs in soil also have not
been bound to the southeast or southwest, onto Cornwall. The vertical extent of cPAH
exceedances in soil has generally not been identified.

Individual cPAH compounds have been periodically detected at concentrations exceeding
screening levels in groundwater samples collected between 2000 and 2005. Most of the cPAH
screening level exceedances in groundwater depicted in Figure A-7 reflect exceedances during a
single monitoring event, with no detections above the laboratory PQLs during previous and/or
subsequent monitoring events The only monitoring wells on the Haley Site where cPAHs have been
detected at concentrations exceeding screening levels during more than one sampling event are
HS-MW-13, TL-MW-9, TL-MW-11, 1Z-MW-1, I1Z-MW-2, IZ-MW-4 (Figure A-7). All of these wells, except
for HS-MW-13, are located near the shoreline LNAPL plume.

The lateral extent of cPAH exceedances in groundwater has been identified on the northeast
portion of the Haley Site. Some sporadic exceedances on Cornwall (CL-MW-1S, CL-MW-1H and
CL-MW-6) require updated data to evaluate current conditions, after which additional investigation
may be required to identify the lateral limits.

4.2.5. Pentachlorophenol

PCP concentrations in soil exceed the screening level in a large portion of the upland portion of the
Haley Site, extending into the intertidal zone (Figure A-8). PCP occurrence is frequently associated
with petroleum hydrocarbons, and similar to hydrocarbons, PCP concentrations are highest near
the groundwater table and decrease rapidly with depth (GeoEngineers 2007).

The highest concentrations of PCP in Haley Site soil were detected in boring SB-1 [160 milligrams
per kilogram (mg/kg)], located near the former wood treatment area, and test pit TP-6
(221 mg/kg), located near the LNAPL plume. The elevated PCP concentrations were detected at
depths of 1.5 and 6 feet bgs, respectively, in these explorations. Excluding these sample results,
PCP concentrations that exceeded the screening level (0.0063 mg/kg) ranged from 0.0869 to
43.2 mg/Kg; these exceedances ranged in depth from ground surface to 15 feet bgs. The extent of
soil that contains PCP at concentrations exceeding the screening level has not been defined
vertically or laterally to the northeast, southeast, or southwest onto Cornwall.

PCP has been detected in groundwater at concentrations exceeding the screening level primarily in
the vicinity of the former wood treatment facilities and drying sheds, with the exception of two
monitoring wells (TL-MW-10 and HS-MW-6) located near the shoreline (Figure A-9). PCP
concentrations exceeded the screening level only one time in each of the two wells near the
shoreline, and the concentration detected in TL-MW-10 (September 2005 monitoring event) is the
highest concentration detected on the Haley Site. Petroleum hydrocarbon concentrations in this
same sample suggest that LNAPL was present in TL-MW-10 on this date. In monitoring wells
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located further upgradient, relatively low concentrations of PCP have been detected in groundwater
frequently; however, screening level exceedances have been infrequent, with the majority of results
exceeding the screening level during only one sampling event at any one monitoring well.

4.2.6. Dioxins/Furans

Total dioxin/furan TEQ concentrations have been detected exceeding the screening levels in seven
soil samples collected and analyzed from depths ranging from the ground surface to a depth of 9
feet bgs (Figure A-10). Only one of these samples was collected at a shallow depth (0-1 foot bgs).
Five of the samples were collected at or a few feet below the groundwater table; these samples
generally consisted of silts, sands and gravels, often with wood debris. The other sample analyzed
for dioxins was collected approximately 2 feet bgs in the intertidal zone; this sample was
predominantly composed of wood debris.

Dioxin/furan TEQ concentrations also exceeded the screening level in groundwater samples
collected from two locations: monitoring wells HS-MW-10 and 1Z-MW-3 (Figure A-11). These wells
are located near the former wood treatment equipment (HS-MW-10) and in the intertidal zone
(1Z-MW-3). The data for dioxins/furans in soil and groundwater at the Haley Site is limited and
additional investigation of these constituents is needed.

4.2.7. Other Constituents of Potential Concern

A comparison of existing soil and groundwater data to the revised screening levels has identified
the presence of copper, benzene, ethylbenzene and xylenes in soil and/or groundwater at
concentrations that warrant additional investigation.

Copper was detected in soil at boring HS-DP-1, at depths of 8 to 14 feet bgs, and in groundwater
samples collected from monitoring wells HS-MW-10, HS-MW-11 AND HS-MW-13 at concentrations
exceeding the revised screening levels (Figure 3). Copper concentrations in three additional soil
samples collected from boring HS-DP-5B did not exceed the revised screening level. The data for
copper in soil and groundwater at the Haley Site is limited; however, copper is not anticipated to be
a constituent of primary concern for future remedial action. The scope of work for the
supplemental investigation will include collection and analysis of select soil and groundwater
samples for copper.

One soil sample was collected from each of several borings (HS-DP-6, TL-DP-2, HS-MW-10 and
TL-MW-10) for laboratory analysis of benzene, toluene, ethylbenzene and xylenes (BTEX).
Concentrations of ethylbenzene and xylenes were detected in the soil sample collected from a
depth of 8 to 10 feet bgs from sample location TL-DP-2 (Figure 3). Groundwater samples collected
from monitoring wells HS-MW-10, HS-MW-11 AND HS-MW-13 were submitted for laboratory
analysis of BTEX (Figure 3). Benzene was detected at a concentration exceeding the revised
screening level in the groundwater sample collected from monitoring well HS-MW-11. The scope of
work for the supplemental investigation will include collection and analysis of select groundwater
samples for BTEX.
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4.3. Existing Sediment Data Evaluation
4.3.1. Data Sources

Multiple previous investigations have characterized sediment in Bellingham Bay adjacent to the
upland portion of the Haley Site, and other nearby locations. Several phases of investigation were
performed to evaluate the nature and extent of contaminants in sediment at the Haley Site to
support development of the draft RI/FS Report. Other sediment investigations have been
performed to support the development and design of remedial alternatives for Cornwall and
Whatcom Waterway Sites. Some of these other studies evaluated sediment quality throughout the
broader Bellingham Bay. A compilation of all sediment sampling locations from these previous
studies within and adjacent to the Haley Site are presented in Figure 4. These sediment samples
were collected during the following studies:

m  Samples collected in 2002 as reported in the Anchor Environmental, L.L.C. and Landau
Associates, Inc., March 2003 Whatcom Waterway Pre-Remedial Design Evaluation Data
Report, prepared for the Georgia-Pacific Corporation, Washington Department of Natural
Resources, Port of Bellingham and City of Bellingham (Anchor and Landau 2002).

m  Samples collected in 2004 as reported in the GeoEngineers, Inc., October 2005 Supplemental
Sediment Remedial Investigation Memorandum (GeoEngineers 2005).

m  Samples collected in 2004 and 2005 as reported in GeoEngineers, Inc., September 2007 RG
Haley Remedial Investigation, prepared for Douglas Management Company (GeoEngineers
2007).

m  Samples collected in 2008 as reported in the Anchor QEA, August 2010 Whatcom Waterway
Pre-Remedial Design Investigation Data Report, prepared for Port of Bellingham (AnchorQEA
2010).

B Samples collected in 2008 as reported in the Hart Crowser, June 2009 Sediment Site
Characterization Evaluation of Bellingham Bay Creosote Piling and Structure Removal, Cornwall
Avenue Landfill Mapping, Boulevard Park Overwater Walkway Feasibility, and Dioxin
Background Sampling and Analysis, prepared for the Washington State Department of Ecology
(Hart Crowser 2009).

Sediment data from these previous investigations provides information that characterizes the
nature and extent of contamination within and adjacent to the Haley Site. Data from all of the
previous studies has been compiled and is summarized in Figures B-1 (Surface Sediment) and B-2
(Near-surface and Subsurface Sediment). Figure B-3 provides the legend for Figures B-1 and B-2
and describes the symbols that summarize the sediment analytical results.

The sediment analytical results used to interpret the extent of COPCs that exceed sediment
screening levels (SMS criteria) are organic carbon normalized, when appropriate, in accordance
with SMS. As described in the Data Gaps Assessment report (GeoEngineers 2011), the analytical
results for non-ionizable SVOCs and PCBs are organic carbon normalized when the total organic
carbon (TOC) concentration in a sediment sample ranges from 0.5 to 3.5 percent. The carbon
normalized analytical results are then compared to the SMS criteria. Analytical results for samples
with TOC concentrations outside of the 0.5 to 3.5 percent range are screened against the Apparent
Effects Threshold (AET) values that are based on dry weight (EPA 1988).
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The previous investigations have identified that COPCs associated with the Haley Site, Cornwall,
and Whatcom Waterway are comingled. In addition, landfill refuse from Cornwall overlaps with the
upland portion of the Haley property that has been impacted by historical operations. As a result,
the proposed remedial action areas for Cornwall and Whatcom Waterway extend onto the Haley
Site. The portions of Cornwall and Whatcom Waterway remedial action areas that extend onto the
Haley Site are presented in Figure 4.

The following sections summarize results of the chemical and biological testing performed during
the previous studies referenced above, and are shown in Figures B-1 and B-2. The results are
graphically presented on the figures relative to the sediment screening levels described in
Section 4.1. Sediment results are described based on the depth of the sediment samples using
the following terminology:

B Surface sediment — samples collected from the sediment surface (mudline) to a depth of
approximately 10 to 15 centimeters (cm).

m Near-surface sediment — samples collected from the mudline to a depth of approximately
2 feet.

B Subsurface sediment — samples collected from depths greater than 2 feet below the mudline.

4.3.2. Pentachlorophenol (PCP)

Numerous surface sediment samples were submitted for analysis of PCP (Figure B-1). Detected
PCP concentrations were greater than the SMS numerical criteria in three surface samples. Two of
these samples were collected from the upper intertidal zone in the central portion of the Haley Site
(PS-4, and PS-20). The PCP concentrations in these two surface sediment samples were
3,200 and 4,700 micrograms per kilogram (ug/kg), respectively, and were greater than the SMS
Cleanup Screening Level (CSL) (690 ug/kg). The remaining location where PCP was detected in
surface sediment at a concentration greater than SMS numerical criteria (SRI-3) was located in a
shallow subtidal area further offshore from sample PS-20. The detected PCP concentration at this
location (560 ug/kg) was greater than the SQS (360 ug/kg) but less than the CSL (690 ug/kg).
The PCP detection limit was greater than SMS numerical criteria in surface sediment at three
locations in the upper intertidal zone.

Near-surface and subsurface sediment samples also were submitted for analysis of PCP (Figure
B-2). The samples were collected from depths up to 6.8 feet below the mudline. The PCP
concentrations in nine samples exceeded the lowest screening level (SQS), and five of these
exceeded the CSL. The concentrations in these nine samples ranged from 380 to 4,100 ug/kg.
Most of the subsurface samples with PCP concentrations greater than SMS numerical criteria were
located in the upper intertidal zone.

The aerial (horizontal) extent of surface sediment with concentrations of PCP greater than SMS
criteria is generally bounded to the northeast and southwest, except near the shoreline. In
addition, the screening level exceedance in surface sediment at sampling location SRI-3 is not
bounded to the northwest. Screening level exceedances in near-surface and subsurface sediment
have not been bounded to the northeast and northwest; nor has the depth limit of PCP
exceedances been identified in subsurface sediment at several locations.
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4.3.3. Petroleum Hydrocarbons

Total petroleum hydrocarbons (the sum of diesel- and oil-range petroleum hydrocarbon
concentrations) were detected at concentrations greater than the screening level of 200 mg/kg in
six surface sediment samples (Figure B-1). All six of these samples were collected from the upper
intertidal zone in the central portion of the Haley Site (PS-2, PS-4, PS-7, PS-13, PS-16 and PS-20).
The concentration of total petroleum hydrocarbons ranged from 372 mg/kg to 50,000 mg/kg in
the six samples.

The total petroleum hydrocarbon concentrations in 18 of the near-surface and subsurface samples
were greater than the screening level (Figure B-2) and ranged from 233 to 5,480 mg/kg.
Petroleum hydrocarbon concentrations were generally greatest in subsurface samples in the upper
intertidal zone. Several near-surface sediment samples contained total petroleum hydrocarbon
concentrations that were greater than the screening level in the lower intertidal/shallow subtidal
portion of the Haley Site. Surface sediment samples collected in this portion of the Site were not
analyzed for petroleum hydrocarbons.

The aerial extent of surface, near-surface and subsurface sediment with concentrations of
petroleum hydrocarbons greater than the screening level is not bounded northeast, northwest or
southwest of existing exceedances. The depth limit of petroleum hydrocarbon screening level
exceedances also has not been identified at most locations where exceedances were identified.

4.3.4. Polycyclic Aromatic Hydrocarbons (PAHSs)

The laboratory analytical results for PAHs were evaluated relative to screening levels for individual
compounds, total low molecular weight PAHs (LPAHs) and total high molecular weight PAHs
(HPAHs). PAH concentrations were greater than one or more SMS numerical criteria in three
surface sediment samples (Figure B-1). The three surface samples were collected from the upper
intertidal zone in the central portion of the Haley Site (PS-4, PS-13 and PS-20). The PAH
concentrations in the three surface sediment samples were greater than SQS/LAET and/or
CSL/2LAET criteria. Multiple surface sediment samples with PAH concentrations less than the
SQS/LAET bound the screening level exceedances to the northwest; however, the screening level
exceedances are not bounded to the northeast and southwest, near the shoreline.

PAHs were detected in 11 near-surface and subsurface sediment samples at concentrations
greater than SMS numerical criteria (Figure B-2). The 11 samples were predominantly located in
the upper intertidal zone but some were also in the lower intertidal/shallow subtidal area. The
aerial extent of near-surface and subsurface sediment with concentrations of PAHs greater than
screening levels is not bounded to the northeast, northwest or southwest of existing exceedances.

The vertical (depth) extent of SMS exceedances has not been delineated at several intertidal
sampling locations, and a couple shallow subtidal locations. PAH exceedances of SMS criteria in
subsurface sediment in the lower intertidal/shallow subtidal area are overlain by sediment with
PAH concentrations less than SMS criteria.
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4.3.5. Dioxins/Furans

Six surface sediment samples have been analyzed for dioxins/furans (Figure B-1). The total
dioxins/furans TEQ concentrations in these samples ranged from 52 ng/kg to 201 ng/kg. Ten
near-surface and subsurface sediment samples have also been analyzed for dioxins/furans
(Figure B-2). The total dioxin/furan TEQ concentrations in these ten samples ranged from
24 ng/kg to 557 ng/kg.

Investigations of Whatcom Waterway and broader Bellingham Bay included surface sediment
sampling and analysis for dioxins and furans (Anchor 2009 and 2010; Hart Crowser 2009). These
studies identified total dioxin/furan TEQ concentrations ranging from 13.4 ng/kg to 14.8 ng/kg in
Whatcom Waterway surface sediment, considerable distances northwest of the Haley Site and
Cornwall.

Existing sediment data for dioxins/furans in the immediate vicinity of the shoreline adjacent to the
upland portion of the Haley property is limited. In addition, limited data exists between these
sampling locations and sampling locations in Whatcom Waterway. Additional data is needed to
characterize dioxin and furan concentrations in surface and subsurface sediment between the
Haley Site and Whatcom Waterway.

4.3.6. Mercury

The mercury concentration was greater than the SMS numerical criteria in one surface sample
(RI-1) (Figure B-1). The detected mercury concentration in this sample (0.45 mg/kg) was greater
than the SQS criteria (0.41 mg/kg) but less than the CSL (0.59 mg/kg). Mercury also was detected
at concentrations exceeding the SQS criteria but less than the CSL in two samples collected as part
of the Whatcom Waterway study (samples AN-SS-29 and HC-SS-28). These samples were collected
at considerable distances north and west of the Haley shoreline. The data for the samples
collected north and west of the Site are from 2002 and older and, therefore, may not represent
current conditions.

The mercury concentrations in near-surface and subsurface sediment were greater than SMS
numerical criteria in 11 samples collected near the shoreline adjacent to the upland portion of the
Haley property and two samples collected further north during the Whatcom Waterway study
(Figure B-2). The mercury concentrations near the shoreline adjacent to the upland portion of the
Haley property ranged from 0.48 mg/kg to 11.3 mg/kg; mercury concentrations in the Whatcom
Waterway samples ranged from 0.45 mg/kg to 0.52 mg/kg. The mercury concentrations increased
with depth at all locations where near surface and subsurface samples were collected.

Mercury is a constituent of concern for the Whatcom Waterway cleanup. The extent of mercury
concentrations greater than SMS numerical criteria in surface and subsurface sediment is not
being delineated as part of the investigation of the Haley Site. However, available data for mercury
will be evaluated at locations where the mercury footprint overlaps with constituents from the
Haley Site.
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4.3.7. Other Chemicals

Several additional constituents were detected in one or more sediment samples collected near the
shoreline adjacent to the upland portion of the Haley property. Phthalates including dimethyl
phthalate and butylbenzyl phthalate were detected at concentrations greater than the LAET and
2LAET criteria in surface (RI-1 and SRI-1) and subsurface sediment samples (RGH-SC-02,
RGH-SC-03, RGH-SC-07 and RGH-SC-08). Dibenzofuran was detected at two locations (PS-4 and
PS-20) in surface sediment and N-nitrosodiphenylamine was detected at two locations (IZ-MW-3
and 1Z-DP-1) in subsurface sediment at concentrations greater than the CSL/2LAET criteria.
Additionally, 2,4-dimethylphenol and phenol were detected at one location in surface (PS-16) and
subsurface (RGH-SC-07) sediment at concentrations greater than the SQS/CSL.

The detection limits for multiple contaminants were greater than the SMS numerical criteria in
sediment samples. Generally, samples collected from locations with elevated contaminant
concentrations had the most non-detect results with detection limits greater than SMS numerical
criteria.

The aerial extent of surface, near-surface and subsurface sediment with concentrations of the
additional constituents discussed in this section greater than screening levels is not bounded
northeast, northwest or southwest of the existing exceedances. The vertical (depth) extent of
screening level exceedances also has not been delineated at locations where these constituents
exceeded screening levels.

4.3.8.Bioassays

Bioassay testing was performed on surface sediment from seven locations (RI-1 through RI-5,
RGH-SS-01 and RGH-SS-03) immediately offshore from the upland portion of the Haley property
and three locations (AN-SS-29, 6B-03-SS, and 6B-04-SS) located further north and northwest
(Figure B-1). The bioassays failed SQS criteria for three samples and failed CSL criteria for four
samples collected near the shoreline. The bioassays performed on samples collected further north
and northwest passed SMS criteria.

Relatively few chemicals were detected in samples on which the bioassays were performed,
including the bioassay failures. Chemicals that were detected include butyl benzyl phthalate and
dimethyl phthalate. The extent of SMS biological criteria exceedances is not bounded by the
existing bioassay data.

5.0 SUPPLEMENTAL INVESTIGATION WORK ELEMENTS

5.1. Soil and Groundwater Investigation

The assessment of data gaps pertaining to soil and groundwater at the Haley Site has resulted in
the following conclusions:

B Additional geologic information is needed beneath the upland portion of the Haley property to
refine the CSM relative to the continuity of fill materials, and the vertical profile of fill and
native soil units.
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B The nature and extent of COPCs in soil and groundwater, as summarized in Section 4.2, has
not been fully delineated relative to the revised screening levels.

m The hydraulic properties of the fill and native soil units (e.g. hydraulic conductivity) and vertical
groundwater gradients, require further investigation to evaluate the groundwater to surface
water pathway.

B Further evaluation of the lateral extent of Haley constituents onto Cornwall is required.

m Information on LNAPL mobility is needed to evaluate additional upland remedial technologies.

The scope of work to address these data gaps associated with soil and groundwater is presented in
the following sections. Figure 5 depicts the approximate locations of soil and groundwater
investigation locations proposed as part of the supplemental investigation. The sample collection,
handling and analysis procedures for the soil and groundwater portion of the supplemental
investigation are presented in the Upland Sampling and Analysis Plan, which is attached to this
Work Plan as Appendix C. These activities will be performed in accordance with procedures
specified in the project Quality Assurance Project Plan (QAPP, Appendix E) and the Site Health and
Safety Plan (HASP, Appendix F).

5.1.1. Data Gap 1: Subsurface Geology and Hydrogeology

The shallow unconfined aquifer beneath the upland portion of the Haley property is a fill unit
generally comprised of wood debris, sand and silt, as described in Section 3.1. Several deep
borings are proposed to obtain additional information about the composition and thickness of fill
beneath the Site, however most, but not all, of the current data suggests that the fill unit is
sufficiently heterogeneous (i.e., individual lithologies vary laterally and vertically over a short
distance) and/or the various lithologies that constitute the fill unit are hydraulically similar enough
beneath the site to justify treating the fill as a single hydrostratigraphic unit. Limited investigation
is proposed to test and refine this model, and if necessary develop a more complex (i.e.,
multilayered) hydrogeologic CSM. The proposed investigation will collect sufficient data to develop
an alternative CSM that has more than one hydrostratigraphic unit, if this appears to be necessary
to reflect site groundwater flow

The first work element associated with hydrogeologic investigation will be to evaluate the variability
of hydraulic characteristics in the fill unit by performing slug tests in existing monitoring wells. Slug
tests provide data to estimate the hydraulic conductivity of the screened interval. The slug testing
will target wood waste zones because wood waste is prevalent along the upland to surface water
pathway and thus is a key unit potentially controlling groundwater flow and contaminant fate and
transport. Hydraulic conductivity was previously estimated for five monitoring wells screened in the
fill horizon during a tidal study. These monitoring wells were screened across varying lithologies of
silt, sand and wood debris. The data from the tidal study suggests the wood waste may have a
higher hydraulic conductivity than clastic (silt and sand) deposits. These results may be anomalous
or the wood waste may exhibit a wide range of hydraulic properties. The scope of work outlined in
this Work Plan will evaluate the influence of wood waste on groundwater flow. Slug testing will be
conducted in select existing monitoring wells based on well screen length, lithology of the screened
interval and well construction details. The locations and procedures for the slug testing are
presented in the Upland Sampling and Analysis Plan (Appendix C).
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Additional monitoring wells will be installed to evaluate three dimensional groundwater flow. Five
new deep wells (HS-MW-18, TL-MW-13, -14, -15, and -16) will be installed at the locations shown in
Figure 5. These wells are located to provide data to assess groundwater flow beneath the existing
sheet pile wall versus outside the hydrologic influence of the sheet pile wall. These wells are also
located adjacent to existing monitoring wells with screens (Figure 5) across the groundwater table
to allow evaluation of vertical groundwater gradients.

The proposed five deep monitoring wells will have short (3-feet long) screens constructed
immediately above the top of the GMD. Ideally, these screens will be positioned in sand and/or
gravel horizons that have been encountered between fill and the GMD in nearby explorations.
Monitoring wells will not be installed at these locations if the thickness of the fill unit is less than
anticipated and the existing wells provide sufficient coverage to address the data gap. Proposed
well TL-MW-13 will be located within a portion of the landfill waste body that extends onto Haley
and will only be completed as a well if native soil is encountered beneath the landfill waste.

In addition, soil samples collected from these borings will provide vertical profiles of lithology and
contaminant concentration trends throughout the fill prism and into underlying native soil. This
information, when combined with similar information from previous upland explorations and new
sediment cores to be collected in the intertidal and subtidal zones (see Section 5.3), will enable
refinement of the CSM, particularly with respect to the groundwater to surface water pathway.

In addition to the five deeper wells described above, one water table well (TL-MW-12) will be
installed adjacent to new deep well TL-MW-13 to establish a shallow/deep well pair at this location
This shallower well will have a 5 to 10-foot screen constructed at an elevation that spans the
groundwater table. The remaining deep wells will be located adjacent to existing shallow wells.
The proposed locations of the six new monitoring wells (five deep and one shallow) described
above may be modified, if appropriate, based on the slug test results from the existing wells.

Slug tests will be conducted in the new deep and shallow monitoring wells after they are installed.
In addition, groundwater samples will be obtained from these new wells to evaluate the vertical
and lateral extent of constituents in groundwater at concentrations exceeding screening levels, as
described in Section 5.1.2.2.

Groundwater levels will be measured at low tide and high tide in all of the new and selected
existing monitoring wells after well installation. This will provide a snapshot of horizontal and
vertical groundwater gradients across the upland portion of the Haley Site and Cornwall. In
addition, transducers will be installed in key wells along selected transects to evaluate tidal
influence. This tidal study will be used to evaluate hydraulic conductivity and net gradients as well
as provide data for transient model calibration. During the tidal study a transducer will also be
placed offshore of the Site to record tidal changes.

Groundwater flow model development/calibration may be used to test the current CSM and
evaluate whether a more complex CSM is needed to characterize groundwater flow. The flow
model will be used to estimate groundwater flux (seepage velocities) along the mudline (points of
discharge) for evaluation and subsequent design of sediment remedies (e.g. sediment cap), and
evaluate potential upland remedies, some of which will include groundwater containment (e.g.
pump and treat, barrier wall, etc.).
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5.1.2. Data Gap 2: Extent of COPCs in Groundwater

5.1.2.1. PRELIMINARY GROUNDWATER EVALUATION

The most recent indication of groundwater conditions beneath the site is represented by the 2005
data presented in the draft RI/FS Report. The 2005 data includes groundwater chemical analytical
results, gauged LNAPL thicknesses and groundwater elevations in wells located on the upland
portion of the Haley property and adjacent portion of Cornwall. The initial task proposed in this
Work Plan is to obtain information on current groundwater conditions.

The first step will be to sample existing monitoring wells to document current groundwater quality
on Haley and Cornwall. These data will be evaluated to identify locations where additional
monitoring wells may be required to define the lateral and/or vertical extent of COPCs in
groundwater at concentrations exceeding the screening levels. The groundwater monitoring and
sampling event will consist of the following work elements:

m Confirm that monitoring wells HS-MW-2 through HS-MW-11, HS-MW-13, HS-MW-15,
HS-MW-16, TL-MW-1, TL-MW-10 and TL-MW-11 on the Haley property and monitoring wells
CL-MW-1, CL-MW-1S, CL-MW-1D, CL-MW-1H, CL-MW-6 and AF-MWO02 on Cornwall still exist and
are accessible. Cornwall monitoring wells CL-MW-7, -8, and -10 were abandoned October 2011
as part of an interim remedial action on the Cornwall site.

B Assess the viability of the monitoring wells for sampling, which will include measuring the total
depth of each well for comparison to well construction logs to evaluate whether redevelopment
of any monitoring well may be necessary to remove accumulated sediment prior to sampling.

m Measure groundwater levels and LNAPL thickness (if present) in all monitoring wells.

m Collect groundwater samples for laboratory analysis from viable monitoring wells located on
Haley and monitoring wells CL-MW-1, CL-MW-1S, CL-MW-1D, CL-MW-1H, CL-MW-6 and
AF-MWO02 on Cornwall that do not contain a measurable thickness of LNAPL. Groundwater
samples collected from all of the monitoring wells will be submitted for laboratory analysis of
diesel range- and oil range- petroleum hydrocarbons by Northwest Method NWTPH-Dx and
SVOCs, including PCP and cPAHs, by EPA Method 8270C/SIM. Select groundwater samples
will also be collected for field measurement or laboratory analysis of total organic carbon,
dissolved oxygen, nitrate, ferrous iron, sulfate, methane, temperature, pH, conductivity,
alkalinity and oxidation-reduction potential. Groundwater samples from monitoring wells HS-
MW-11, HS-MW-13 and TL-MW-10 will be submitted for laboratory analysis of dissolved copper
and BTEX. If measureable LNAPL is present in monitoring well TL-MW-10, TL-MW-1 may be
selected for collection of a groundwater sample for laboratory analysis of copper.

Because of the waterfront industrial history and the low screening levels for dioxins/furans in
groundwater, it is anticipated that concentrations of dioxins/furans in shallow groundwater
beneath the Haley property and Cornwall will exceed the screening levels. Therefore, the lateral
characterization of dioxins in shallow groundwater will be evaluated by analyzing groundwater
samples from only a few monitoring wells located outside of the current LNAPL plume on the Haley
property and Cornwall, including HS-MW-13, HS-MW-15 and CL-MW-1S. If these wells are not
viable or have measureable LNAPL, other wells representing similar spatial coverage will be
sampled. Alternative wells may include HS-MW-6, HS-MW-8, and new well CL-MW-101.
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The vertical extent of dioxins in groundwater beneath the LNAPL plume also will be evaluated by
analyzing a groundwater sample from TL-MW-11. This well has a discrete screen below the
groundwater table and is intended to characterize the quality of groundwater flowing beneath the
sheet pile barrier. These existing wells (HS-MW-15, HS-MW-13, CL-MW-1S and TL-MW-11) will be
sampled and analyzed for dioxins at the same time. Two of the new wells HS-MW-18 and TL-MW-
16 will be sampled for dioxins (see Section 5.1.2.2 below).

5.1.2.2. INSTALLATION AND SAMPLING OF NEW MONITORING WELLS

As described in Section 5.1.1, six new monitoring wells will be installed to refine the hydrogeologic
CSM. These wells will be sampled and analyzed to further evaluate the vertical and lateral extent
of constituents that exceed groundwater screening levels. In addition to the new wells described in
Section 5.1.1, two new monitoring wells will be installed on Cornwall (CL-MW-101 and CL-MW-102)
and one monitoring well (HS-MW-17) will be installed on the northeast portion of the upland portion
of the Haley property. The locations of all proposed monitoring wells are depicted on Figure 5. The
locations of proposed monitoring wells CL-MW-101 and CL-MW-102 on Cornwall may be revised
based on the results of the preliminary groundwater evaluation. The objectives of sampling these
new wells are summarized below.

B Monitoring well HS-MW-17 (Section 5.1.1) will be constructed with a 5-foot screen across the
groundwater table and sampled to refine the northeastern limit of groundwater screening level
exceedances in the shallow portion of the aquifer.

B Monitoring wells HS-MW-18, TL-MW-13, -14, -15, and -16 will be deeper wells screened below
the groundwater table, in native soil beneath the fill horizon (Section 5.1.1). The primary
objective of sampling these wells is to evaluate the vertical extent of groundwater impacts in
the saturated horizon, and assess whether a deeper preferential migration pathway exists
beneath the wood waste horizon.

B Monitoring well TL-MW-12 will be constructed with a 10-foot long screen across the
groundwater table. The primary objective of monitoring well TL-MW-12 is to evaluate the
lateral extent of LNAPL to the southwest of monitoring well TL-MW-10. However, groundwater
samples will also be obtained from this well if LNAPL is not present to evaluate the lateral
extent of dissolved phase constituents that exceed screening levels.

B Monitoring well CL-MW-101 will be constructed with a 5- to 10-foot long screen constructed
across the groundwater table. This well will be located upgradient of the landfill waste horizon.
The primary objective of this well is to provide groundwater quality and water level information
between the former wood treatment area and wells previously installed further southwest
(CL-MW-10 and AF-MWO02) as part of the Cornwall RI.

B Monitoring well CL-MW-102 will also be constructed with a 5- to 10-foot long screen
constructed across the groundwater table. This well will be located near the upgradient
boundary of the Cornwall property, and will provide groundwater quality and water level
information between the former wood treatment area and existing Cornwall wells (CL-MW-1
and CL-MW-9).

The new monitoring wells will be sampled after installation. Groundwater samples from these wells
will be submitted for analysis of petroleum hydrocarbons and SVOCs as described in
Section 5.1.2.1. Two of the new deep wells, HS-MW-18 and TL-MW-14, also will be sampled and
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analyzed for dioxins. Four existing wells (HS-MW-15, HS-MW-8, CL-MW-1S and TL-MW-11) will be
sampled for dioxins at the same time to characterize the vertical and lateral distribution of dioxins
in the unconfined aquifer (see Section 5.1.2.1). Groundwater samples collected from monitoring
wells HS-MW-17, HS-MW-18 and TL-MW-15 will be submitted for laboratory analysis of dissolved
copper.

The analytical results from the preliminary groundwater investigation and the sampling of newly-
installed monitoring wells will be evaluated to determine whether additional groundwater data is
necessary to fully characterize the nature and extent of COPCs in groundwater at concentrations
exceeding the screening levels.

5.1.3. Data Gap 3: Extent of COPCs in Soil

Based on an evaluation of existing soil data, the following data gaps have been identified:

B The lateral extent of petroleum hydrocarbons and SVOCs, including cPAHs and PCP, in soil
southwest of the Haley property, onto Cornwall, has not been fully evaluated.

B The vertical extent of petroleum hydrocarbons and SVOCs, including cPAHs and PCP, in sail
beneath the Haley Site has not been fully characterized.

B The lateral and vertical extent of dioxins/furans in soil has not been delineated.

B The lateral and vertical extent of copper in soil has not been evaluated.

A description of the scope of work to address these data gaps is presented in the following
sections.

5.1.3.1. LATERAL EXTENT SOUTHWEST OF THE HALEY PROPERTY
Four soil borings, CL-SB-101 through CL-SB-104 (Figure 5), will be completed on Cornwall to
evaluate the lateral extent of petroleum hydrocarbons and SVOCs, including cPAHs and PCP in soil.
Each soil boring will be advanced to the depth necessary to obtain samples to confirm the vertical
extent of COPCs in soil exceeding the screening levels or to bedrock, whichever is shallower. Three
soil samples will be submitted from each boring for chemical analysis: one sample from the vadose
zone, one from the groundwater table and one deeper sample to evaluate the vertical (depth) limits
of any screening level exceedances. Soil samples will also be collected from the well screen
interval in monitoring well borings CL-MW-101 and CL-MW-102 for chemical analysis (Figure 5).
Additional samples may be collected from these two borings if evidence of contamination is
observed during drilling. Soil analytical results from these combined six borings on Cornwall will
provide information concerning the lateral extent of Haley constituents southwest of the current
known area of impact.

Soil samples will not be obtained from the boring completed to install monitoring well TL-MW-12
because this exploration will be completed in a portion of the landfill waste horizon that extends
onto the Haley property. This monitoring well will be installed to evaluate the potential presence of
LNAPL, as described in Section 5.1.2.2.
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5.1.3.2. LATERAL EXTENT NEAR THE SOUTHEAST BOUNDARY OF THE HALEY PROPERTY

The thickness of the fill unit decreases toward the southeastern property line, ultimately
terminating against the bedrock surface as the bedrock (Chuckanut) rises to within a few feet of
the ground surface beneath the railroad tracks and is exposed on the steep slope across the
railroad tracks. The fill unit near the southeastern boundary of the Haley property is above the
groundwater table.

Existing chemical analytical results for the fill unit near the southeastern property boundary
indicate that several constituents exceed screening levels. These analytical results were obtained
from soil borings completed within approximately 30 feet of the property line, and likely closer to
the southeastern terminus of the fill unit. This data is considered sufficient to complete the FS,
and no further data collection is proposed in this area at this time. If necessary, the fill unit
adjacent to the southwestern property line can be investigated in more detail during remedial
design.

5.1.3.3. VERTICAL EXTENT ON THE HALEY PROPERTY

Soil samples will be obtained from eleven explorations to be completed to bedrock on the Haley
property. These explorations include the five deep monitoring well borings and six deep sail
borings shown in Figure 5. Soil samples will not be collected from TL-MW-13 within the landfill
waste horizon; however, samples of native soil beneath the landfill waste horizon will be collected,
if encountered. The number of soil samples submitted for chemical analysis will depend on field
screening results and lithologic variation. For planning purposes, approximately three soil samples
will be analyzed from each boring, including one from the vadose zone, one from the smear zone
and one from below the smear zone. The location of the deepest soil samples will likely correlate
with the well screen intervals. Fewer soil samples may be collected from boring TL-MW-13 because
of the presence of landfill waste. Soil samples obtained from the borings will be submitted for
analysis of petroleum hydrocarbons and SVOCs, including cPAHs and PCP.

5.1.3.4. LATERAL AND VERTICAL EXTENT OF DIOXINS/FURANS

The majority of the existing dioxin/furan data exists for silt and sand in the upper part of the
saturated fill horizon, at or a few feet below the groundwater table. Only one shallow (0-1 foot bgs)
soil sample (TL-HA-1) has been analyzed for dioxins. To evaluate the lateral extent of dioxins in
shallow soil on the Haley property, four additional soil samples will be obtained from a depth
interval of 0-1 foot bgs and submitted for analysis. The shallow soil sample locations, HS-SS-101
through HS-SS-104, are shown in Figure 5. The vertical extent of dioxins beneath the Haley
property will be evaluated using soil samples collected from two of the deep monitoring wells HS-
MW-18 and TL-MW-16 described in Section 5.1.1. At least one, but not more than two soil
samples, will be collected from each of these borings for dioxin analysis. The samples will be
collected from depths below the groundwater table to evaluate deeper portions of the unconfined
aquifer that have not yet been tested for dioxins including one soil sample that corresponds to the
well screen interval.

Dioxin testing is not proposed at this time for the Cornwall property, except for a groundwater
sample to be collected from monitoring well CL-MW-1S (see Section 5.1.2.1). This approach is
proposed because the landfill waste is a likely source of dioxins unrelated to the Haley Site.
Human health exposure risks posed by dioxins in the landfill will be addressed by the upland
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capping remedy already developed for Cornwall. The other primary exposure pathway of concern
that would not be addressed by capping is the groundwater to surface water pathway.

5.1.3.5. COPPER

In addition to the work described above, soil samples collected from HS-SB-103 will be submitted
for laboratory analysis of copper. This boring is the proposed exploration that is nearest to sample
location HS-DP-1, where concentrations of copper exceeded the revised screening level in the soll
samples collected between 8 and 14 feet bgs. Wood waste was identified between approximately
8.5 and 13.5 feet bgs at sample location HS-DP-1; therefore, sampling in boring HS-SB-103 will
target the wood waste unit and deeper soil for laboratory analysis of copper.

5.1.4. Data Gap 4: LNAPL Mobility

Information to evaluate LNAPL mobility will be obtained by conducting digital imaging, including
white light (visible light) photography and ultraviolet photography (UV), and petrophysical testing on
cores from selected new borings and conducting LNAPL bail down tests on selected existing and
new monitoring wells. A description of these is presented in the following sections.

DIGITAL IMAGING

Continuous soil cores will be collected at boring locations TL-MW-15 and TL-MW-16 for visible light
and UV light photography. Boring TL-MW-15 was selected to provide data from the LNAPL plume
area behind the sheet pile wall. Boring TL-MW-16 was selected to provide data outside of the
sheet pile wall along the shoreline near existing well TL-MW-10, where LNAPL has been present
intermittently. The cores will be collected through the smear zone, as determined during the
observation and lithologic description of soil cores collected from borings completed adjacent to
TL-MW-15 and TL-MW-16; which will be advanced solely to determine the thickness of the smear
zone in these locations. The visible light photography will provide a permanent record of the
relative variation of impacts in different lithologies within the core interval. The UV light
photography will provide the hydrocarbon fluorescence of the core interval to identify the most
heavily impacted portion of each core and visible variation in impact between lithologies in the
core. Petroleum hydrocarbons (in this case the P-9 oil) contain PAHs that fluoresce when excited
by UV light. Therefore evaluation of the intensity and color of the florescence in the UV photograph
will provide an indication of where hydrocarbons are present and the relative saturation of
hydrocarbons.

PETROPHYSICAL TESTING

Petrophysical testing refers to the analysis of physical properties that define the behavior of LNAPL.
GeoEngineers will select samples for petrophysical testing after reviewing the digital images
obtained from the UV light and visible light photography. Samples will be tested from each core
that are representative of 1) most impacted portion corresponding to the vadose zone at the time
of collection, 2) sample of wood and a sample of soil (if both are present) from most impacted
portion corresponding to the saturated zone at the time of collection. The petrophysical testing
includes testing of LNAPL physical characteristics (permeability, density, specific gravity, viscosity)
and Free Product Mobility (FPM) testing. FPM testing involves centrifuging samples and quantifying
the volumetric percent saturation of air/oil/water in the samples at various pressures that
represent gravity drainage to approximately 1,000 times the force of gravity. In addition to the
volumetric percent saturation provided by the FPM test, the total petroleum hydrocarbon
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concentrations representative of gravity drainage will be determined by chemical analyses of
centrifuge samples.

The test results will be used to evaluate whether LNAPL present in the samples is mobile and, if so,
what the residual saturation is after the mobile LNAPL is removed from the sample. The residual
saturation values representative of gravity drainage will be used to establish site specific screening
levels to estimate the vertical and lateral extent of soil that could still generate mobile LNAPL. This
data will also be used to develop a de-saturation curve that represents the changes in saturation
over a range of capillary pressures that represent gravity drainage to approximately 1,000 times
the force of gravity. The de-saturation curve will be used in the evaluation of potential LNAPL
recovery remedial technologies in the FS.

LNAPL BAIL-DOWN TESTS
These tests provide data to evaluate the transmissivity of LNAPL and these transmissivity values
will be used in the evaluation of LNAPL mobility and recoverability. The test requires the presence
of LNAPL in the well and will be completed in monitoring wells identified in the preliminary
groundwater assessment as having at least a foot of LNAPL present. Based on the most recent
monitoring data this includes monitoring wells TL-MW-2, TL-MW-4, TL-MW-5A, and TL-MW-6 located
in the LNAPL plume area behind the sheetpile wall. New groundwater monitoring wells will also be
tested if at least a foot of LNAPL is present.

5.2. Stormwater System Investigation

The following data gaps related to existing stormwater outfalls on the Haley property have been
identified:

B The potential for ongoing discharge to be a source of contamination to Bellingham Bay and the
evaluation of stormwater piping as a preferential migration pathway for contaminated
groundwater have not been evaluated.

Following review of the draft RI/FS Report, Ecology requested the evaluation of the existing
stormwater system, including an evaluation of current discharges as potential on-going sources of
contamination and an evaluation of the storm drain lines as potential preferential groundwater flow
pathways (Ecology 2010).

One stormwater outfall historically discharged stormwater and process (cooling) water from the
former Haley wood treatment facility to the shoreline bank on the southwest portion of the Haley
property. The stormwater outfall consists of a 12-inch square, wood culvert that is visible on the
shoreline bank. In addition, an 8-inch diameter concrete pipe daylights on the shoreline bank
further northeast; however, the alignment, purpose and condition this pipe are unknown. These
outfalls appear inactive, which will be confirmed during the supplemental investigation. These
storm drains likely will be removed during future remedial action at the Haley Site. In the interim,
measures will be taken to evaluate the source of the stormwater in these two outfalls and
eliminate discharge to the maximum extent practicable if they are discovered to be active.

An active City of Bellingham stormwater outfall, which consists of a 36-inch diameter concrete pipe,
discharges stormwater runoff from residential neighborhoods located southeast of the Haley Site
to the shoreline bank on the northeastern portion of the Haley Site. There are no known catch
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basins, drains or other connections to this stormwater line on the Haley Site but there is an access
manhole. The potential pathways for contaminants associated with this active storm drain to reach
sediment include the following:

B Breaks in the pipe that allows contaminated soil to enter the pipe with subsequent discharge
as stormwater solids.

B Breaks and/or leaks in the pipe that allow infiltration of contaminated groundwater with
subsequent discharge.

m Preferential migration of contaminated groundwater through backfill materials surrounding the
pipes.

The supplemental investigation will include work to confirm the status of the apparent inactive
stormwater lines, and evaluate whether the active City storm drain may be acting as a preferential
migration pathway for the transport of Haley constituents to the bay. The Upland Sampling and
Analysis Plan (Appendix C) provides the detailed scope of work to address this data gap.

5.3. Sediment Investigation

5.3.1. Overview of Sediment Data Gaps

Data gaps have been identified for sediment based on a review of existing data characterizing
chemical concentrations and biological affects as well as documentation concerning the physical
conditions and habitat features. The identified data gaps for sediment include the following:

B The lateral and vertical limits of Haley constituents that exceed SMS chemical and biological
criteria have not been fully delineated.

B The boundary between elevated dioxin concentrations associated with the Haley Site versus
broader bay-wide dioxin concentrations that reflect historic contributions from multiple sources
has not been evaluated.

B Additional information is needed regarding the relationship between sediment stratigraphy and
constituent concentrations to further refine the CSM and support evaluation and design of
remedial alternatives.

B The extent of overlap between the Haley Site and adjacent sediment cleanup sites has not
been fully delineated to allow evaluation of the compatibility of remedies.

B Asurvey of aquatic habitat has not been performed for the Haley Site.

Additional sediment investigation will be performed as part of this Work Plan to address the data
gaps identified above. Three separate work elements will be performed to address the sediment
data gaps that include the following:

B Investigation of surface sediment (0 to 12 cm in depth).

B Investigation of near-surface sediment (O to 2 feet in depth) and subsurface sediment (greater
than 2 feet in depth).

B Performance of a habitat survey.
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The following sections describe the investigation approach and methodology for each of the work
elements and specify the data gaps to be addressed.

5.3.2. Surface Sediment Investigation

Surface sediment (0 to 12 cm in depth) sampling will be performed to address the following data
gaps:

B Evaluate the horizontal limits of Haley constituents that exceed SMS chemical and biological
criteria as well as petroleum hydrocarbons that exceed the screening level.

B Further characterize dioxins and furans in sediment to evaluate the boundary between
elevated dioxin concentrations associated with the Haley Site versus broader bay-wide dioxin
concentrations that reflect historic contributions from multiple sources.

B Further evaluate the extent of overlap between the Haley Site and adjacent sediment cleanup
sites.

m A phased approach will be used to delineate the horizontal limits of surface sediment with SMS
chemical and biological criteria exceedances, petroleum hydrocarbon screening level
exceedances, and to characterize dioxin/furan concentrations.

5.3.2.1. PHASE | SAMPLING

The initial phase (Phase 1) of surface sediment sampling will include collection and biological
testing and/or chemical analysis on samples positioned bay-ward of sample locations from
previous investigations that have had chemical and/or biological exceedances of SMS criteria or
petroleum hydrocarbon concentrations greater than the screening level. Samples that will undergo
simultaneous chemical analysis and biological testing in Phase 1 will be collected from locations
COB-SS-02 through COB-SS-05 shown in Figure 6. A sample collected from location COB-SS-01 will
undergo chemical analysis but not biological testing in Phase 1. Chemical analyses to be
performed on surface samples collected from locations COB-SS-01 through COB-SS-05 will include
a combination of the following (see Table 1 in Appendix D for details):

m Conventional parameters including total solids, total organic carbon (TOC), and grain size;

B SVOCs (SMS chemicals of concern) including PCP and PAHSs;

m Diesel- and oil-range petroleum hydrocarbons;

® Dioxins and furans; and

B Mercury.

The following bioassay testing will be performed on surface samples collected from locations COB-
SS-02 through COB-SS-05 as part of Phase 1.

B 10-day amphipod mortality test (acute toxicity);

B 20-day juvenile infaunal growth test (chronic toxicity); and

B Sediment larval test (acute toxicity).
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Additional surface sediment samples will also be collected from locations COB-SS-06 through
COB-SS-08 during Phase 1 offshore from COB-SS-01 through COB-SS-05 (Figure 6). Samples
collected from locations COB-SS-06 through COB-SS-08 as well as COB-SS-03 and COB-SS-05 will
be archived for potential analysis of dioxins/furans. Samples collected from locations COB-SS-03,
COB-SS-05, and COB-SS-06 through COB-SS-08 may be analyzed for dioxins/furans if the
dioxin/furan concentrations in samples collected from locations COB-SS-01, COB-SS-02 and COB-
SS-04 are greater than 14 ng/kg . The purpose of this sampling and analysis is to identify an
approximate boundary between elevated dioxin/furan concentrations near the Haley Site and lower
concentrations (approximately 14 ng/kg) in the Whatcom Waterway.

The Phase 1 sediment sampling and analysis will be performed in accordance with procedures
specified in the Sediment Sampling and Analysis Plan (SAP, Appendix D), the project Quality
Assurance Project Plan (QAPP, Appendix E) and the Site Health and Safety Plan (HASP, Appendix F)
that provide descriptions of the surface sediment grab sampling and testing protocols and quality
assurance/quality control (QA/QC) and health and safety procedures.

5.3.2.2. POTENTIAL PHASE Il SAMPLING

The potential need for a second phase of surface sediment sampling will be evaluated based on
the results of Phase | sampling and analysis. A second phase (Phase 2) of sampling would be
conducted bay-ward of the Phase 1 samples if the results of Phase 1 analyses identify one of the
following:

B SMS bioassay criteria exceedances (SQS or CSL failure);

® Diesel- and oil-range petroleum hydrocarbon screening level exceedances; or

m  Adioxin/furan concentration substantially greater than 14 ng/kg.

Surface sediment samples collected during the Phase 2 investigation would be submitted for a
combination of the following analyses, depending on the Phase | analytical results as described
above:

m Conventional parameters (i.e., total solids, total organic carbon, and grain size);

B SVOCs including PCP and PAHs;

m Diesel- and oil-range petroleum hydrocarbons;

m  Dioxins and furans; and

B Bioassays (i.e. 10-day amphipod, 20-day juvenile infaunal growth test, and sediment larval

test).

An addendum to this Work Plan will be prepared if Phase 2 surface sediment sampling is needed
to further delineate the horizontal extent of exceedances of SMS criteria or further evaluate
dioxin/furan concentrations. The additional Phase 2 sediment sampling and analysis will be
performed in accordance with procedures specified in the Sediment SAP (Appendix D) and project
QAPP) (Appendix E).
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5.3.3. Sediment Coring Investigation

Sediment coring and sample collection and analysis will be performed to address the following
data gaps:

B Evaluate the sediment stratigraphy to further refine the CSM and support evaluation and
design of remedial alternatives.

B Evaluate the vertical profile of constituent concentrations to further refine the CSM and
support evaluation and design of remedial alternatives.

B Evaluate the vertical extent of Haley constituents that exceed SMS numerical criteria as well as
petroleum hydrocarbons that exceed the screening level.

Sediment coring and sample collection will be performed at locations COB-SC-01 through COB-SC-
09 shown in Figure 6. Sediment coring will be performed to document the sediment stratigraphy,
associated constituent concentrations, and the vertical extent of contamination. Coring stations
COB-SC-01, COB-SC-02, COB-SC-07, and COB-SC-08 are located at upper intertidal elevations
(approximately +4 feet to +5 feet MLLW), and COB-SC-03 and COB-SC-04 are located at lower
intertidal elevations (approximately -3 feet to -4 feet MLLW). These cores will evaluate sediment
stratigraphy and the vertical limits of Haley constituents in the area where previous chemical
and/or bioassay results have exceeded CSL criteria. Coring station COB-SC-05, COB-SC-06, and
COB-SC-09 are located further offshore at a subtidal elevation (approximately -13 feet to -15 feet
MLLW) to provide additional data concerning sediment stratigraphy and the bay-ward extent of
near-surface and subsurface contamination associated with the Haley Site. Sediment coring and
sample collection will be performed using the following methodology:

® Document the sediment stratigraphy — At coring locations COB-SC-01 through COB-SC-08,
coring will attempt to advance through more recently deposited sediment containing
anthropogenic material and into underlying native sediment deposits. At coring location COB-
SC-09, coring will advance through more recently deposited sediment to a depth of 6 feet.
Continuous sampling will be performed and the sediment in the cores will be logged to
document the stratigraphy and composition of different stratigraphic units.

B Characterize near-surface sediment — At each location, a sediment sample will be collected
from the surface to a depth of 2-feet. At coring locations COB-SC-01 through COB-SC-08 the O
to 2 foot sample will be analyzed to provide additional characterization of the near-surface
sediment. At coring location COB-SC-09, the O to 2 foot sample will be archived and analyzed if
the concentration of one or more chemicals is greater than the SMS chemical criteria or the
concentration of petroleum hydrocarbons is greater than the screening level in the surface
sample collected from COB-SS-01.

B Characterize subsurface sediment — At each location, sediment samples will be collected
from multiple additional depths at 2-foot sample intervals to characterize selected sediment
horizons that include the following:

2 to 4 feet and 4 to 6 feet depth intervals;

Distinct stratigraphic units, including fill units that may vary by the type and amount of
anthropogenic material, and underlying native sediments; and
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Sediment horizons that may vary by contaminant concentration based on field
screening observations.

Subsurface sediment sample intervals will be selected based on the factors described above as
well as existing data near a given coring location. The multiple objectives for subsurface samples
will be considered, and where possible, a subsurface sampling interval will be selected to provide
information that, when combined with existing data, characterizes the vertical (depth) limit of
contamination and vyields general information about constituent concentrations in different
stratigraphic units.

It is anticipated that a minimum of four samples will be collected from each core except COB-SC-09
for potential analysis. Three samples (i.e., 0 to 2, 2 to 4, and 4 to 6 foot depth intervals) will be
collected from COB-SC-09. Upon completion of coring and core sample collection, the core logs
and sample descriptions will be reviewed to identify the samples to be analyzed to characterize
subsurface sediment. The samples that are not selected for analysis will be retained and archived
at the analytical laboratory.

Near-surface and subsurface sediment samples will be analyzed for a combination of the following
(see Table 1 in Appendix D):

m  Conventional parameters including total solids, total organic carbon (TOC), and grain size;
B SVOCs including PCP and PAHs;

® Diesel- and oil-range petroleum hydrocarbons;
m  Dioxins and furans; and

B Mercury.

Near-surface and subsurface sediment samples will be collected using sonic drilling techniques.
The Sediment SAP (Appendix D) and project QAPP (Appendix E) provide descriptions of the coring
and near-surface and subsurface sediment sampling and testing protocols and QA/QC procedures
for the sediment coring investigation.

The proposed coring is anticipated to provide sufficient information to develop cleanup alternatives
for sediment at the Haley Site. However, it is always possible that additional coring may be needed
to further refine remedial activities to be performed at the Site. If additional coring is warranted, it
is anticipated that the coring would be associated with pre-remedial design studies performed to
support development of the remedial design for Site. Any additional coring that is performed will
be coordinated with Ecology.

5.3.4. Aquatic Habitat Survey

An aquatic habitat survey will be performed along the shoreline of the Site to identify areas of
eelgrass and macroalgae. The purpose of the survey will be to document the location, aerial
extent, and approximate density of eelgrass shoots as well as macroalgae in the intertidal and
shallow subtidal area of the Site. The survey will consist of a visual survey of the intertidal area
(from land), and an underwater video camera survey with follow-up dive survey in the shallow
subtidal area where eelgrass and macroalgae are observed to be present. The results of the video
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camera survey will be digitally recorded using a digital converter and laptop computer. GPS will be
used to continuously record the position, in latitude and longitude, of underwater images and
overly the position directly onto the video.

The dive survey will be completed by experienced eelgrass divers using standard SCUBA
equipment. The divers will have experience identifying eelgrass and macroalgae species in Puget
Sound including the ability to differentiate between Zostera marina and Zostera japonica. Divers
will count shoot densities in the areas shoreward of approximately -15 MLLW. A Dive Plan will be
prepared before performing the aquatic habitat survey, detailing the dive to be performed including
transect spacing. The results of the aquatic habitat survey will be in the form of a map showing eel
grass beds and approximate density (ranging from “no eel grass” to “dense bed,” represented by
areas with greater than 50 percent coverage of eel grass).

5.4, Historical and Cultural Resources

According to the Washington State Department of Archeology and Historic Preservation on-line
database (http://www.dahp.wa.gov/learn-and-research/find-a-historic-place) there are no historic
structures at the Haley Site. Archaeologically sensitive areas that were used by Native Americans
as seasonal fishing encampments are located within the general vicinity of the Haley Site.
Therefore, there is a possibility that buried cultural artifacts may be present on the former tidal flat
surface that is present beneath the fill on the Haley Site. These buried cultural artifacts may
include chipped or ground stone, historic refuse, building foundations, or human bone.

The investigation activities will include installation of soil borings and monitoring wells, which will
produce minimal ground disturbance. To address the possibility of encountering cultural artifacts,
the following procedures will be implemented:

B The soils in the borings will be observed and logged by a geologist, with attention paid to
looking for evidence of native soil units and potential cultural artifacts in that native soil;

m If apparent or suspected cultural artifacts are encountered, an archeologist will be contacted
immediately to notify the appropriate regulatory agencies and tribes, and to evaluate and
document the discovery; and

m |f apparent or suspected human remains are encountered, work will be immediately halted in
the discovery area and the remains will be covered and secured against further disturbance.
The appropriate regulatory agencies will be immediately contacted.

6.0 SCHEDULE

The schedule for field activities includes preparation and permitting, performance of upland and
sediment investigation activities, and reporting activities. The schedule for planned field activities
and reporting is presented in the following table.
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Activity Date

Anticipated to be completed within six weeks after
Pre-fieldwork logistics, contracting, permitting, Ecology approves the Final Work Plan for upland work
and access approvals for DNR and Port properties and four months after Ecology approves the Final
Work Plan for sediment investigation.

Begin field activities approximately two months after
Ecology approves the Final Work Plan.  Upland
investigation to be completed approximately six
months after beginning field work.

Complete upland field work

Begin field activities approximately three months after
Ecology approves the Final Work Plan. Sediment
investigation to be completed approximately six
months after beginning field work.

Complete sediment field work

Data validation to be completed within six weeks of

mpile and vali nalytical -
Compile and validate analytical data receiving laboratory certification packages for all data.

Supplemental Investigation Data submittal to Submit to Ecology within 30 days of completing data
Ecology validation.

Submit to Ecology within 120 days of completing data

Agency Review Draft of Revised RI Report validation.

The proposed schedule includes time to obtain the necessary permits and approvals to conduct
the work. Investigation activities must be performed in consideration of City of Bellingham land
use permit requirements including shoreline requirements for sediment sampling activities. The
Washington Department of Fish and Wildlife (WDFW) requires a Hydraulic Project Approval (HPA)
for the proposed sediment explorations. The HPA application and consideration of shoreline
requirements for sediment sampling includes preparation of a Joint Aquatic Resource Permit
Application (JARPA) and compliance with SEPA.

The sediment explorations must be completed within the in-water work periods allowed by WDFW
for salmon and forage fish (i.e., Fish Window ). Fish window requirements for salmon allow work
below ordinary high water in the dry starting July 15 and over-water starting August 1 and ending
February 15. Work in potential forage fish habitat areas is not allowed between October 15 and
February 15. One exploration (COB-CS-07) is located within a potential forage fish habitat area.
Observation for the presence of forage fish is necessary prior to initiation of work in potential
forage fish areas to ensure that fish are not present.

7.0 REFERENCES

Anchor QEA, LLC, “Pre-Remedial Design Investigation Data Report Whatcom Waterway Site
Cleanup. Prepared for Port of Bellingham,” 2010.

Anchor Environmental, L.L.C. and Landau Associates, Inc., “Whatcom Waterway Pre-Remedial
Design Evaluation Data Report for Georgia-Pacific Corporation, Washington Department of
Natural Resources, Port of Bellingham and City of Bellingham,” March 2003.

GEOENGINEERS /;/ February 23,2012 | Page 29

File No. 0356-114-06



R.G. HALEY INTERNATIONAL SITE FINAL WORK PLAN FOR SUPPLEMENTAL INVESTIGATION  Bellingham, Washington

Ecology and Environment, Inc., “Site Inspection Report, R.G. Haley International Corporation, Inc.
Bellingham, Washington, for U.S. EPA, Region Xx, Field Operations and Technical Support
Branch,” May 1986.

GeoEngineers, Inc., 2000a, “Interim Cleanup Action Plan, Former R.G. Haley International/DNR
Property, Bellingham, Washington for Perkins Coie LLP and Douglas Management
Company.” GEI File No. 0275-002-00, July 6, 2000.

GeoEngineers, Inc., 2000b, “Addendum No. 1, Interim Cleanup Action Plan, Former R.G. Haley
International/DNR Property, Bellingham, Washington for Perkins Coie LLP and Douglas
Management Company.” GEI File No. 000275-002-00, December 13, 2000.

GeoEngineers, Inc., “Addendum No. 2, Interim Cleanup Action Plan, Former R.G. Haley
International/DNR Property, Bellingham, Washington for Perkins Coie LLP and Douglas
Management Company.” GEI File No. 02785-002-00, December 17, 2001.

GeoEngineers, Inc., “Interim Cleanup Action Report, Former R.G. Haley International/DNR Property,
Bellingham, Washington for Perkins Coie LLP and Douglas Management Company.”
GEI File No. 0275-002-00, May 20, 2002.

GeoEngineers, Inc., “Upland Remedial Investigation Work Plan R.G. Haley International Corporation
Site Bellingham, Washington for Perkins Coie LLP and Douglas Management Company.”
GEI File No. 0275-002-01, April 5, 2004

GeoEngineers, Inc., “Supplemental Sediment Remedial Investigation Memorandum.” GEI File
No. 0275-002-01, October 12, 2005.

GeoEngineers, Inc., “Draft Final RI/FS Report, R.G. Haley International Corporation Site,
Bellingham, Washington, Agreed Order No. DE 2186.” GEl File No. 000275-002-01,
September 5, 2007.

GeoEngineers, Inc., “Data Gaps Assessment, R.G. Haley International Site, Bellingham,
Washington.” GEI File No. 0356-114-06, April 26, 2011.

Hart Crowser, “Sediment Site Characterization Evaluation of Bellingham Bay Creosote Piling and
Structure Removal, Cornwall Avenue Landfill Mapping, Boulevard Park Overwater Walkway
Feasibility, and Dioxin Background Sampling and Analysis, for Washington State
Department of Ecology,” June 26 2009.

Howard Edde, Inc., “Engineers Report of Upgraded Environmental Controls at R.G. Haley
International Corporation, Inc. Bellingham, Washington to R.G. Haley International
Corporation related to NPDES Permit Compliance,” March 1, 1985.

Landau Associates, “Ecology Review Draft, Cornwall Avenue Landfill Remedial
Investigation/Feasibility Study, Bellingham, Washington for Port of Bellingham,”
July 24, 2009.

Page 30 | February 23,2012 ' GeoEngineers, Inc.

File No. 0356-114-06



R.G. HALEY INTERNATIONAL SITE FINAL WORK PLAN FOR SUPPLEMENTAL INVESTIGATION  Bellingham, Washington

RETEC Group, Inc., “Supplemental Remedial Investigation & Feasibility Study, Volume 1: RI Report,
Whatcom Waterway Site, Bellingham, Washington,” Prepared by The RETEC Group for the
Port of Bellingham, Public Review Draft, October 10, 2006.

United States Environmental Protection Agency (EPA), “Sediment Quality Values Refinement:
Volume 1 1988 Update and Evaluation of Puget Sound AET,” September 1988.

United States Environmental Protection Agency (EPA). Dibenzofuran - Technology Transfer Network
Air Toxics Web site. (http://www.epa.gov/ttn/atw/hlithef/di-furan.html). Accessed 2011.

GEOENGINEERS /[/ February 23,2012 | Page 31

File No. 0356-114-06






TABLE 1

SOIL SCREENING LEVELS FOR THE SUPPLEMENTAL INVESTIGATION
R.G. HALEY INTERNATIONAL SITE
BELLINGHAM, WASHINGTON

MTCA Method B Screening MTCA Method B Screening MTCA Method B Screening Levels| MTCA Method B Screening Levels Preliminary Revised Preliminary Revised
Levels for Direct Contact - Ecological Indicator Soil Levels (b) Protection of (b) (b) Screening Level (before Screening Level (after
Unrestricted Land Use Concentration for Groundwater Protection of Groundwater Protection of Groundwater adjustment for PQL) adjustment for PQL)
(WAC 173-340) Protection of Terrestrial (Surface Water) (Sediment) (Indoor Air) (mg/Kg) PQL (c) (mg/Kg)
Background Plants and Animals
Analyte Concentration (d) Carcinogen Noncarcinogen (MTCA Table 749-3) Vadose Saturated Vadose Saturated Vadose Saturated Vadose Saturated Vadose Saturated
Group CASRN Constituent (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
- Gasoline-range (e) - 1.0E+02 - - - - - - - 1.0E+02 1.0E+02 5.0E+00 1.0E+02 1.0E+02
Total Petroleum -
Hydrocarbons 68334-30-5 |Diesel-Range - 1.275E+03 to 3.39E+03 (d) 2.0E+02 - - - - - - 2.0E+02 2.0E+02 5.0E+00 2.0E+02 2.0E+02
- Lube Oil-Range - 2.0E+02 - - - - - - 2.0E+02 2.0E+02 1.0E+01 2.0E+02 2.0E+02
71-43-2 Benzene - 1.8E+01 2.4E+02 - 1.3E-01 7.9E-03 - - 1.4E-02 8.4E-04 1.4E-02 8.4E-04 1.4E-03 1.4E-02 1.4E-03
BETX 100-41-4 Ethylbenzene - - 8.0E+03 - 1.8E+01 1.0E+00 - - 2.4E+01 1.4E+00 1.8E+01 1.0E+00 2.5E-02 1.8E+01 1.0E+00
108-88-3 Toluene - - 1.6E+04 2.0E+02 1.1E+02 6.4E+00 - - 1.1E+02 6.4E+00 1.1E+02 6.4E+00 2.5E-02 1.1E+02 6.4E+00
1330-20-7 Xylenes (total) - - 1.6E+05 - - - - - 2.7E+00 1.6E-01 2.7E+00 1.6E-01 7.5E-02 2.7E+00 1.6E-01
58-90-2 2,3,4,6-Tetrachlorophenol - - 2.4E+03 - - - - - - - 2.4E+03 2.4E+03 1.0E-01 2.4E+03 2.4E+03
120-83-2 2,4-Dichlorophenol - - 2.4E+02 - 1.3E+00 8.3E-02 - - - - 1.3E+00 8.3E-02 5.0E+00 5.0E+00 5.0E+00
105-67-9 2,4-Dimethylphenol - - 1.6E+03 - 4.5E+00 2.7E-01 1.7E-02 1.0E-03 - - 1.7E-02 1.0E-03 4.0E-02 4.0E-02 4.0E-02
95-95-4 2,4,5-Trichlorophenol - - 8.0E+03 4.0E+00 - - - - - - 4.0E+00 4.0E+00 1.0E-01 4.0E+00 4.0E+00
88-06-2 2,4,6-Trichlorophenol - 9.1E+01 8.0E+00 1.0E+01 2.8E-02 1.6E-03 -~ -~ -~ - 2.8E-02 1.6E-03 6.3E-03 2.8E-02 6.3E-03
95-48-7 2-Methylphenol - - 4.3E+03 - - - 4.1E-02 2.7E-03 - - 4.1E-02 2.7E-03 1.0E+00 1.0E+00 1.0E+00
91-57-6 2-Methylnaphthalene - - 3.2E+02 - - - 9.8E-01 5.0E-02 - - 9.8E-01 5.0E-02 2.0E-02 9.8E-01 5.0E-02
83-32-9 Acenaphthene - - 4.8E+03 2.0E+01 6.6E+01 3.3E+00 2.7E-01 1.4E-02 - - 2.7E-01 1.4E-02 5.0E-03 2.7E-01 1.4E-02
208-96-8 Acenaphthylene - - - - - - 1.1E+00 5.7E-02 - - 1.1E+00 5.7E-02 5.0E-03 1.1E+00 5.7E-02
120-12-7 Anthracene - - 2.4E+04 - 1.2E+04 6.0E+02 5.0E+00 2.5E-01 - - 5.0E+00 2.5E-01 5.0E-03 5.0E+00 2.5E-01
85-68-7 Butylbenzylphthalate - - 1.6E+04 - 3.7E+02 1.9E+01 1.5E-01 7.5E-03 - - 1.5E-01 7.5E-03 1.0E+00 1.0E+00 1.0E+00
132-64-9 Dibenzofuran - - 1.6E+02 - - - 2.5E-01 1.3E-02 - - 2.5E-01 1.3E-02 5.0E-03 2.5E-01 1.3E-02
206-44-0 Fluoranthene - - 3.2E+03 - 8.9E+01 4.4E+00 2.2E+00 1.1E-01 - - 2.2E+00 1.1E-01 5.0E-03 2.2E+00 1.1E-01
SVOCs 86-73-7 Fluorene - - 3.2E+03 3.0E+01 5.5E+02 2.8E+01 3.2E-01 1.6E-02 - - 3.2E-01 1.6E-02 5.0E-03 3.2E-01 1.6E-02
91-20-3 Naphthalene - - 1.6E+03 - 1.4E+02 7.3E+00 1.5E+00 8.0E-02 4.8E+00 2.5E-01 1.5E+00 8.0E-02 5.0E-03 1.5E+00 8.0E-02
86-30-6 N-Nitrosodiphenylamine - 2.0E+02 - 2.0E+01 1.8E-01 9.5E-03 5.9E-02 3.1E-03 - - 5.9E-02 3.1E-03 2.0E-02 5.9E-02 2.0E-02
87-86-5 Pentachlorophenol - 8.3E+00 2.4E+03 3.0E+00 4.7E-02 2.6E-03 8.4E-02 4.7E-03 - - 4.7E-02 2.6E-03 6.3E-03 4.7E-02 6.3E-03
85-01-8 Phenanthrene - - - - - - 1.6E+00 8.2E-02 - - 1.6E+00 8.2E-02 5.0E-03 1.6E+00 8.2E-02
129-00-0 Pyrene - - 2.4E+03 - 3.5E+03 1.8E+02 2.0E+01 9.8E-01 - - 2.0E+01 9.8E-01 5.0E-03 2.0E+01 9.8E-01
191-24-2 Benzo(g,h,i)perylene - - - - - - 4.5E-01 2.3E-02 - - 4.5E-01 2.3E-02 5.0E-03 4.5E-01 2.3E-02
56-55-3 Benzo(a)anthracene - 1.4E-01 - - 1.3E-01 6.5E-03 1.9E+00 9.3E-02 - - 1.3E-01 6.5E-03 5.0E-03 1.3E-01 6.5E-03
50-32-8 c Benzo(a)pyrene - 1.4E-01 - 1.2E+01 3.5E-01 1.7E-02 2.4E+00 1.2E-01 - - 1.4E-01 1.7E-02 5.0E-03 1.4E-01 1.7E-02
205-99-2 p |Benzo(b)fluoranthene - 1.4E-01 - - 4.3E-01 2.2E-02 6.9E-01 3.4E-02 - - 1.4E-01 2.2E-02 5.0E-03 1.4E-01 2.2E-02
207-08-9 A |Benzo(k)fluoranthene - 1.4E-01 - - 4.3E-01 2.2E-02 7.0E-01 3.5E-02 - - 1.4E-01 2.2E-02 5.0E-03 1.4E-01 2.2E-02
218-01-9 H Chrysene - 1.4E-01 - - 1.4E-01 7.2E-03 3.7E+00 1.9E-01 - - 1.4E-01 7.2E-03 5.0E-03 1.4E-01 7.2E-03
193-39-5 ® Indeno(1,2,3-cd)pyrene - 1.4E-01 - -~ 1.3E+00 6.3E-02 8.9E-01 4.4E-02 - - 1.4E-01 4.4E-02 5.0E-03 1.4E-01 4.4E-02
53-70-3 Dibenz(a,h)anthracene - 1.4E-01 - - 6.5E-01 3.2E-02 1.6E-01 8.2E-03 - - 1.4E-01 8.2E-03 5.0E-03 1.4E-01 8.2E-03
Total :l:‘:::;s and 1746016  |Total Dioxins and Furans TEC (f) 5.26-06 1.1E-05 - 2.0E-06 2,508 1.3E.09 - - - - 5.2606 5.2606 5.7E-07 5.2606 5.26.06
7440-50-8 Copper (e) 3.6E+01 - 3.0E+03 - 1.1E+00 5.3E-02 5.5E+01 2.7E+00 N/A N/A 3.6E+01 3.6E+01 2.0E-01 3.6E+01 3.6E+01
Metals 7440-02-0 Nickel (e) 4.8E+01 1.6E+03 - 3.0E+01 N/A N/A N/A N/A N/A N/A 4.8E+01 4.8E+01 5.0E-01 4.8E+01 4.8E+01
7440-66-6 zZinc (e) 8.5E+01 - 2.4E+04 8.6E+01 N/A N/A N/A N/A N/A N/A 8.6E+01 8.6E+01 1.0E+00 8.6E+01 8.6E+01
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Notes:
(a) Metal background values, except for arsenic, based on Puget Sound Region 90th percentile values, from Natural Background Soil Metals Concentrations in Washington State (Ecology Publication #94-115, 1994). Natural background value for arsenic, based on the value used by Ecology to develop the MTCA Method A soil cleanup level. Total dioxins/furans TEC
background value based on Department of Ecology Technical Memorandom #8, Natural Background for Dioxins/Furans in WA Soils, August 9,2010.

(b) Soil values protective of groundwater calculated using Equation 747-1 from WAC 173-340-747. Values for Kd, Koc, and Henry's Law Constant are from CLARC if available; if not, values from EPIWIN or ORNL RAIS were used.

(c) PQL is lowest available value from Analytical Resources, Inc. (Tukwilla, WA) or Frontier Analytical Laboratory (El Dorado Hills, CA)

(d) Site specific screening levels were calculated using Equation 740-3 from WAC 173-340-740 based on EPH analytical results from soil samples that contained detectable concentrations of cPAHs. The range (lowest and highest) of calculated screening levels is 1,275 to 3,390 mg/kg.
(e) These analytes are constituents of potential concern related to the Cornwall Avenue Landfill site (Landau Associates Inc, 2009 Cornwall Avenue Landfill RI/FS) but not the Haley Site, and

are included in this table because cleanup actions in the area where the Cornwall Site and the Haley Site overlap must address constituents of concern related to both sites.

(f) Dioxin/furan mixtures are evaluated using the TEQ methodology.

Shading indicated basis for preliminary revised screening level.

TEC = Toxicity equivalent concentration

BETX = Benzene, ethylbenzene, toluene, and total xylenes

SVOC = Semivolatile organic compound

cPAHs = Carcinogenic polycyclic aromatic hydrocarbons

NA = Not applicable. This analyte was not identified as a constituent of potential concern in groundwater for the Cornwall Avenue Landfill site (Landau Associates Inc, 2009 Cornwall Avenue Landfill RI/FS) so these pathways are not applicable.

- =no value available
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Surface Water Criteria
Section 304 of the Clean Water Act Selected
40 CFR Part 131.36 (a) (b) WAC 173-201A (c) | WAC 173-340-730 (d) Preliminary Preliminary
. . Protection of Human . Revisgd Revise_:d
Protection of Protection of Protection of Aquatic Protection of Protection of Aquatic Health Prqtectlon of Screening Sl
Aquatic Organisms Human Organisms Human Organisms (fish consumption) Sediment (SQS Level Level (after
Health For Health For values in 173- | Method B Groundwater (before adjustment
Consumption Consumption 204 WAC) Criteria for Vapor adjustment for PQL and
Marine Water of: Marine Water of: Marine water MTCA Method B Note (e) Intrusion (f) for PQL) PQL (g) background)
Carcino- Non- Carcino- Non-
Analyte Acute | Chronic | Organism Acute Chronic Organism Acute Chronic gen Carcinogen gen Carcinogen
Group CASRN Constituent (ug/L) (ug/L) | Only (ug/L) (ug/L) (ug/L) Only (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ng/L) (ng/L)
56-55-3 Benzo(a)anthracene - - 3.1E-02 - - 1.8E-02 - - 3.0E-02 - 2.6E-01 - - 1.8E-02 1.0E-02 1.80E-02
50-32-8 c Benzo(a)pyrene - - 3.1E-02 - - 1.8E-02 - - 3.0E-02 - 1.3E-01 - - 1.8E-02 1.0E-02 1.80E-02
SVOCs 205-99-2 o] Benzo(b)fluoranthene - - 3.1E-02 - - 1.8E-02 - - 3.0E-02 - 2.9E-01 - - 1.8E-02 1.0E-02 1.80E-02
(continued) 207-08-9 A Benzo(k)fluoranthene - - 3.1E-02 - - 1.8E-02 - - 3.0E-02 - 2.9E-01 - - 1.8E-02 1.0E-02 1.80E-02
218-01-9 H Chrysene - - 3.1E-02 - - 1.8E-02 - - 3.0E-02 - 4.7E-01 - - 1.8E-02 1.0E-02 1.80E-02
193-39-5 s Indeno(1,2,3-cd)pyrene - - 3.1E-02 - - 1.8E-02 - - 3.0E-02 - 1.3E-02 - - 1.3E-02 1.0E-02 1.3E-02
53-70-3 Dibenz(a,h)anthracene - - 3.1E-02 - - 1.8E-02 - - 3.0E-02 - 4.6E-03 - - 4.6E-03 1.0E-02 1.0E-02
Total Dioxins 2378 .
1746-01-6 TEQ Calculation - - 1.4E-08 - - 5.1E-09 - - 8.6E-09 - - - - 5.1E-09 5.7E-06 5.7E-06
and Furans TCDD
Dissolved 7440508 Copper (h) 2.4E+00 | 2.4E+00 - 4.8E+00 3.1E+00 - 4.8E+00 3.1E+00 - 2.7E+03 1.2E+02 - - 2.4E+00 5.0E-01 2.4E+00
Metals 57-12-5 Cyanide (total) (h) 1.0E+00 | 1.0E+00 2.2E+05 1.0E+00 1.0E+00 1.6E+04 1.0E+00 1.0E+00 - 5.2E+04 - - - 1.0E+00 4.0E+00 4.0E+00
7439-92-1 Lead (h) 2.1E+02 | 8.1E+00 - 2.1E+02 8.1E+00 - 2.1E+02 8.1E+00 - - 1.1E+01 - - 8.1E+00 1.0E+00 8.1E+00
other 7664-41-7  |Ammonia (h) - - - - - - 2.3E+02 | 3.5E+01 - - - - - 3.5E+01 1.0E+01 3.5E+01
27323-18-9 PCBs (h) - 3.0E-02 1.7E-04 - 3.0E-02 6.4E-05 1.0E+01 3.0E-02 1.1E-04 - 2.7E-01 - - 6.4E-05 1.0E-02 1.0E-02
Notes:

(a) Ambient water quality criteria (AQWC) for the protection of aquatic organisms and protection of human health based on consumption of organisms from 40 CFR part 131.36 (National Toxics Rule).

(b) National recommended water quality criteria for the protection of aquatic organisms and protection of human health based on consumption of organisms from Section 304 of the Clean Water Act.

(c) Water Quality Standards for Surface Waters of the State of Washington, Chapter 173-201A WAC, amended July 1, 2003. Based on protection of aquatic organisms.

(d) MTCA Method B surface water screening levels calculated according to WAC 173-340-730(3)(b)(iii)(a) (equation 730-1) and WAC 173-340-730(3)(b)(iii)(b) (equation 730-2).

(e) Groundwater criteria considered protective of sediment (SQS criteria) using calculations developed by Ecology for the Lower Duwamish Waterway (Draft LDW CULs v12r5.xIsx)

(f) Values obtained from Ecology's draft Guidance for Evaluating Soil Vapor Intrusion in Washington State: Investigation and Remedial Action (Ecology Publication #09-09-047), Table B-1.

(g) PQL is lowest available value from Analytical Resources, Inc. (Tukwilla, WA) or Frontier Analytical Laboratory (EI Dorado Hills, CA).

(h) These analytes are constituents of potential concern related to the Cornwall Avenue Landfill site (Landau Associates Inc, 2009 Cornwall Avenue Landfill RI/FS) but not the Haley Site, and are included in this table because cleanup actions in the area where the
Cornwall site and the Haley Site overlap must address constituents of concern related to both sites.

Shading indicates basis for preliminary revised screening level

- =no value available
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TABLE 3

SEDIMENT SCREENING LEVELS FOR THE SUPPLEMENTAL INVESTIGATION
R.G. HALEY INTERNATIONAL SITE
BELLINGHAM, WASHINGTON

SMS Criteria® AET Criteria®
Analytes sqs’® csL* LAET® 2LAET®
Metals mg/kg mg/kg
Copper’ 390 390 390 390
Lead’ 450 530 450 530
Mercury8 0.41 0.59 0.41 0.59
Silver’ 6.1 6.1 6.1 6.1
Zinc' 410 960 410 960
Total LPAHs mg/kg 0C pg/kg
Total LPAH 370 780 5,200 5,200
Naphthalene 99 170 2,100 2,100
Acenaphthylene 66 66 1,300 1,300
Acenaphthene 16 57 500 500
Fluorene 23 79 540 540
Phenanthrene 100 480 1,500 1,500
Anthracene 220 1,200 960 960
2-Methylnaphthalene 38 64 670 670
Total HPAHs mg/kg 0C ug/kg
Total HPAH 960 5,300 12,000 17,000
Fluoranthene 160 1,200 1,700 2,500
Pyrene 1,000 1,400 2,600 3,300
Benzo(a)anthracene 110 270 1,300 1,600
Chrysene 110 460 1,400 2,800
Total Benzofluoranthenes 230 450 3,200 3,600
Benzo(a)pyrene 99 210 1,600 1,600
Indeno(1,2,3-cd)pyrene 34 88 600 690
Dibenzo(a,h)anthracene 12 33 230 230
Benzo(ghi)perylene 31 78 670 720
Chlorinated Hydrocarbons mg/kg 0C ug/kg
1,2-Dichlorobenzene 2.3 2.3 35 50
1,3-Dichlorobenzene - - >170 -
1,4-Dichlorobenzene 3.1 9 110 110
1,2,4-Trichlorobenzene 0.81 1.8 31 51
Hexachlorobenzene 0.38 2.3 22 70
Phthalates mg/kg 0C ug/kg
Dimethyl phthalate 53 53 71 160
Diethyl phthalate 61 110 200 1,200
Dibutyl phthalate 220 1,700 1,400 5,100
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SMS Criteria® AET Criteria®

Analytes sqs® csL® LAET® 2LAET®
Butyl benzyl phthalate 4.9 64 63 900
Bis(2-Ethylhexyl) Phthalate’ 47 78 1,300 3,100
Di-N-Octyl Phthalate 58 4,500 6,200 6,200
Miscellaneous Extractables mg/kg 0C ug/kg
Dibenzofuran 15 58 540 540
Hexachlorobutadiene 3.9 6.2 11 120
N-Nitrosodiphenylamine 11 11 28 40
Benzyl Alcohol 57 73 57 73
Benzoic Acid 650 650 650 650
PCBs mg/kg ug/kg
Total PCBs’ 12 65 130 1,000
Phenols ug/kg ug/kg
Phenol® 420 1,200 420 1,200
2—methy|pheno|8 63 63 63 63
4-methylphenol® 670 670 670 670
2,4-Dimethylphenol 29 29 29 29
Pentachlorophenol 360 690 360 690
Petroleum Hydrocarbons mg/kg mg/kg

Diesel-range Hydrocarbons - - - ~

Heavy Oil-Range Hydrocarbons - - - -
Total TPH 200° _ - _
Dioxins and Furans ng/kg ng/ke
2,3,7,8-TCDD - - - -
1,2,3,7,8-PeCDD - - — -
1,2,3,4,7,8-HxCDD - - - -
1,2,3,6,7,8-HxCDD - - — -
1,2,3,7,8,9-HxCDD - - - -
1,2,3,4,6,7,8-HpCDD - - — -
OoCDD - - - -
2,3,7,8-TCDF - - — -
1,2,3,7,8-PeCDF - - - -
2,3,4,7,8-PeCDF - - — -
1,2,3,4,7,8-HxCDF - - - -
1,2,3,6,7,8-HxCDF - - — -
1,2,3,7,8,9-HXCDF - - - -
2,3,4,6,7,8-HXCDF - - - -

1,2,3,4,6,7,8-HpCDF - - - -
1,2,3,4,7,8,9-HpCDF - - - -
OCDF - - - -

Dioxin/Furan TEQ ND=0 - - - -
Dioxin/Furan TEQ ND=1/2 - - - -
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Notes:
! Sediment Management Standards (Chapter 173-204 WAC)
2Apparent Effects Threshold Criteria
3Sediment Quality Standards (Chapter 173-204-320)
4Cleanup Screening Level (Chapter 173-204-520)
SLowest Apparent Effects Threshold Criteria (provided in an email from Peter Adolphson, Washington State
Department of Ecology, dated April 18, 2011).
Second Lowest Apparent Effects Threshold Criteria (provided in an email from Peter Adolphson, Washington State
Department of Ecology, dated April 18, 2011).
"This analyte was identified as a constituent of concern related to the Cornwall Avenue Landfill site (Landau Associates Inc,
2009 Cornwall Avenue Landfill RI/FS) and is included in this table because cleanup actions in the area where
the Cornwall site and the Haley Site overlap must address constituents of concern related to both sites.
8This analyte was identified as a constituent of concern related to the Whatcom Waterway site (RETEC, 2006, Whatcom
Waterway Supplemental RI/FS) and is included in this table because cleanup actions in the area where the Whatcom
Waterway site and the Haley Site overlap must address constituents of concern related to both sites.
9Preliminary Screening Level from Sediment Site Characterization Evaluation of Bellingham Bay Creosote
Piling and Structure Removal - Cornwell Avenue Landfill Mapping, Boulevard Park Overwater Walkway
Feasibility Study and Dioxin Background Sampling and Analysi s, June 26, 2009.
SMS = Sediment Management Standards
SQS = Sediment Quality Standards
CSL = Cleanup Screening Levels
LAET = Lowest Apparent Effects Threshold
2LAET = Second Lowest Apparent Effects Threshold
ug/kg = microgram per kilogram
ng/kg = nanogram per kilogram
mg/kg OC = milligram per kilogram
Total LPAHSs are the total of Napthalene, Acenapthylene, Acenapthene, Fluorene, Phenanthrene and Anthracene;
2-Methylnapthalene is not included in the sum of LPAHSs.
Total HPAHSs are the total of Fluoranthene, Pyrene, Benzo(a)anthracene, Chrysene, Benzofluoranthenes,
Benzo(a)pyrene, Indeno(1,2,3-c-d)pyrene, Dibenzo(a,h)anthracene and Benzo(g,h,i)perylene.

- = No criteria is currently available for this analyte
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APPENDIX A
Soil and Groundwater Data Summary Figures




































APPENDIX B
Sediment Data Summary Figures













APPENDIX C
Upland Sampling and Analysis Plan























































































APPENDIX D
Sediment Sampling and Analysis Plan








































































APPENDIX E
Quality Assurance Project Plan





















































































APPENDIX F
Site Health and Safety Plan























































































